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(67) A method of isolating a first subterranean zone from a second subterranean zone in a wellbore, which 
comprises positioning one or more solid tubulars 135, 150 within the well bore, the solid tubulars 
traversing the first sutiterranean zone; posftioning one or more perforated tubulars 145 each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; radlaNy expanding at least one of the solid tubulars and perforated tubulars within the 
wel]bore;flu!dicly coupling the perforated tubulars and the primary solid tubulars; preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars; seating off an annular region within at least 
one of the perforated tubulars; and injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

Also disclosed method and systems if extracting materials from a subterranean zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Referdrtce To Related Applications 

Thb application is a continuatioivin-psfft of U.S. patent application serial number 
5 09/969,922, attorney docket number 25791.69. filed on 10/3/2001. that was a 
coritlntjnitton-ln'^part of U.S. patent application serial number 09/440.338. attomey 
docket number 25791.9.02, Add on 11/15/1999, that Issued as U.S. Patent No. 
6,328.113, that claimed t^e benefit of the filing date of U.S. provisional patent 
applteatkxi serial number 60/108,558. attomey docket number 25791.9. filed on 
10 11/1 6/1 998, the disckisiros of whteh are Incorporated herein by referanoe. 

The present applcatk)n Is related to the foBowing: (1 ) U.S. patent application serial no. 
09/454.139. attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attomey docket no. 25791 J.02, filed on 2/23/2000, 

15 (3) U.S. patent appilcatfon 6eridl no. 09/502,350, attomey docket no. 25791,8.02. filed 
on 2/1OQ0O0, (4) U.S. patent appitoatk)n serial no. 09/440,338, attomey docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.480. 
attomey docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512,895. attomey docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 

20 applk:atk>n serial no. 09/511.941. attomey docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent application serial no. 09^88,946, attomey docket no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559,122, attomey docket no. 
25791.23.02. filed on 4/26/2000, (10) PCI patent application serial no. 
PCT/USOO/18635. attomey docket no. 25791.25.02. filed on 7/9/2000. (11) US. 

25 provisional patent dppDcdtk>n serial no. 60/1 62,671 , atton^y docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provistonal patent applicatton serial no. 60/154,047, attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal patent application serial 
no. 6Q/f59,082, attomey docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provisional patent appUcation serial no. fiio/l 59,039. attomey docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provistonal patent appDcstflon serial no. 60/159,033, attomey 
docket no. 25791.37, fitod on 10/12/1999, (16) U.S. provistonal patent applicatton serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000. (17) U.8. provistonal 
patent application serial no. 60/185228, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent appKcatfon serial no. 60/221,443. attomey 
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docket no. 25791.45. filed on 7^8/2000, (19) U.S. provisional patent application serial 
no. 60/221 .645. attorney docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provisional 
patent an'lication serial no. 60/233,638. attorney docket no. 25791.47, fned on 
9/18^000. (21) U.S. provisionai patent application serial no. 60/237,334, attorney 
5 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270.007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent applkiatbn serial no. 60/259.486. attorney 
docket no. 25791.52. ffled on 1/3/2001; (25) U.S. proviskHial patent appllcatkm serial 

10 no. 60/303.740, attorney docket no. 25791.61. filed on 7/6/2001 ; (26) U.S. provisidnal 
patent appUcatton serial no. 60/313.453. attoniey docket no. 25791.59, filed on 
8/2Q/2001: (27) U.S. proviskxial patent applcatlon serial no. 60/317.985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal patent application serid 
no. 60/3318.386. attorney docket no. 25791.67.02. fHed on 9/10/2001; and (29) U.S. 

15 utility patent appOcalton serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the dlsdoeures of lAMch are Incorporated herein reference. 

Background of the Invention 

This invention relates generaily to oil and gas exploration, and in partkailar to isolating 
20 certerin subterranean zones to faciiitate on »id gas exptoratkm. 

During oil exploration, a weffixMe typically traverses a numt)er of zones within a 
subterranean formation. Some of these subterrar^n zones wOl produce oil and gas, 
while others will not.. Further, it is often necessary to isolate subterranean zones from 
25 one another in order to fedlttata the exptoration for and productkm of oil and gas. 
Existing methods for isolating subterranean production zones In order to facilitate the 
exploralkin for and productkm of oil and gas are complex end expensive. 

The present inventkm is directed to overcoming one or more of the Imitations of the 
30 existing processes for i80la<btgs(d>tenfariean3XNie8 during <ril and gas explorat^ 

i 

Sumiiitty of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
Includes a zond isolation assembly including: one or ume solid tubular m8mt)ers, eacht 
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solid tubular meniber including one or more external seals, one or more perforated 
tubular members coupled to the sotkl tubular members, one or more flow control valves 
opefabty coupled to the perforated tubular memt>ers for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubidar members, one or more pressure 
sensors operably coupled to one of more (rf the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably ooupled to one or ware of the perforated tubular members 

10 for monHorfng the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assenr^ly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoririg the temperature, pressure and flow sensors and oontrollir>g the operation of 
the flow control valves. At least one of the solid tubular memtiers and the perforated 

15 tubular members are fbnrad a radial expansion process performed within the 
welibore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenianean zone in a welibore is provided that 

20 includes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore, the perforated tubulars traversing the second subterranean zone, 
radidly expanding at least one of the primary solid tubulars and perforated tubulars 
v^n the welibore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 pravmting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore extemal to the soKd tubulars and perforated 
lul»jtars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials, through 
Ihe perforated tutxJiars as a function of tt\a nrionitored operating temperatures, 

30 pressures, and flow rates. 

AooorcSng fo another aspect of the present Invention, a method of extracting materials 
from a pnxJucing subtenranean zone In a wetitxm, at least a portion of the welibore 
including a casing, Is provided that Includes positioning one or morie soUd tubulars 
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within the wellbofe, positionihg one or inore perforated tubuiars within the wellbore» the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluididy 
coupling the solid tubuiars with the casing^ fluididy coupling the perforated tubuiars 
S with the solid tubuiars, fluidiciy Isdating the producing subterranean zone frorn at least 
one other subtenranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubuiars .witti the produdng subterranean zone, nrtonitoring the operating 
temperatures, pressures, and flow rates wjthin one or more of the perforated tubuiars, 
and oontroHng the flow of fluklic materials through the perforated tubuiars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another asped of the present invention, a systenn for isolating a first 
subtenranean zone fmn a second subterranean zorte in a wellbore is provided that 
indudbs means for positioning one or more sdid tubutars within the wellbore, the solM 

15 tubuiars traversing the first subterrmean.zone, means for positlDning one or more 
perforated tubuiars within the weHbore^, the perforated tubiters traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore, rneans for fluididy courting the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the flrst 

20 subtenanean zone to the second subterranean zone within Uie wellbore exte^^ 

soM tubuiars and perforated tubuiars, means for monitoring the operating 
tempmtunes, pressures, and flow rates within one or more of the perforated tubuiars. 
and means for controlling the flow of fluidic materials through the perforated tubuiars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another asped of the present invention, a system for extracting materials 
from a producing subtenanean zone in 9 wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubuiars within the wellbore, means for positioning one or more perforated tubuiars 
30 within the wellbore, the perforated tubulare traversing the prodiidng subterranean 
zone, means for radially expanding at least one of the solid tubuiars and the perforated 
tubuiars within the wellbore, means for fluidiciy coupling the solid tubulare with the 
casing, means for fluididy coupftig the perforated tubulare with the soGd tubuiars, 
means for fluididy Isolatir^ the produdng subterranean zone from at least one other 
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subtenanean zone within the welibore, means for fluidiciy coupling at imst one of the 
perforated tubuiars with the producing subterrsHiean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perfcMrated 
tubuiars, and means for controlling the flow of fluldic materials through the perforated 
S tubuiars as a funcfion of the monitored operating temperatures, pressures, and flow 
rales. 

Aooording to another aspect of the present invention, an apparatus Is provided that 
Includes a zonal Isolation assembly including: one or mom solid tubular members, each 

10 send tubular member including one or more external seals, one or more perforated 
tubular members each indudng radial passages coupled to the solid tubular members, 
and one or more solid tubular Bners coupled to the Inferior smrfaoes of one or more of 
the perforated tubular members for sealing at least some of the radtal passages of the 
perforated tubiilar rnemtiers, and a shoe coupled to the zonal Isolation assernbly. At 

IS least one of the sofid tubular members and the perforated tubular members are fomned 
bf a radial expansion process performed within the weRbore. and the solid bibular 
liners are formed by A radial expansion process performed within the wellbore* 

According to another aspect of the present invention, a method of isoldting a first 
20 subterranean zone from a second subtmanean zone in a weiibore is provided that 
includes positioning one or more, solid tubuiars within the vi/ellbore, the solid tubuiars 
traversing the first subterranean zone, proltioning one or more perforated tubuiars 
each including one or more radial passages within the weiibore, the perforated tut>ular8 
traversing the secoruJ subterranean zone, radially expanding at least one of the solid 
25 tubuiars and perforated tubuiars within the weiibore. fluididy coupling ttie perforated 
tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
* subterranean zone to the second subterranean zone within the weiibore external to the 
primary solid tubuiars and perforated tubuiars, positioning one or rnore solid tubular 
Hners within the interior of one or more of the perforated tubuters, and rsKllaBy 
30 expanding and plastically defonning the solid tubuiar Oners within the interior of one or 
mors a the perforated tubuiars to fluidiciy seal at least some of the radial passages of 
the perforated tubuiars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welltxxe, at least a porfon of the wellt)ore 
including a ceding, is provided that includes positioning one or more solid tubuiars 
within the wellt)ore, positioning one of more perforated tubuiars each including one or 
5 mora radial passages within the vvellbore, tt^ perforated tubuiars travenslng the 
producing subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars wtthin the weliborBp fluidicly coupling the solid tubuiars with the 
casing, flukfldy coupling the perforated tubuiars with the soGd tubuiars, fluididy 
Isolating the producing subterranean zone from at \easX me other subterranean zone 
10 wtthin the mUbote, fliridldy ooupibig at least one of the perforated tubuiars with the 
producing subterranean zone, positioning one or more solid tubular tiners within the 
interior of one or more of the perforated tubular^ and radlaOy expanding and plastically 
defbrming the soHd tubidar iinere within the toiterior of one or more of the perforated 
tubuiars to lluidiGly seal at least sonne of the radial passages of the perforated tubuiars. 

15 

Aooorftig to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welbore is provided that 
indudss means for positioning one or nrxMre solid tubuiars within the wellbore, the soBd 
tubuiars traversing the first subterranean zone, means for positioning one or mora 

20 perforated tubuiars each including one or more radial passages within the wellbora, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within Vhe weilbore, 
means for fluidicly coupling the perforated tubuiars and the solid tubuiars, means for 
fTOventing the passage of fluids from the first subten^nean zone to the second 

25 subterranean zone within the weilbore extemai to the primary solid tubuiars and 
perforated tubuiars, means for positioning one or more solid tutHitar liners within the 
interior of one or mora of the perforated tubuiars, and means for radially expandihg and 
plastically deforming the solid tubular liners within the interior of one or more of ttie 
perforated tubulare to fluidicly seal at least some of the radial passages of me 

30 perforated tubulare. 

Aooording to another aspect of the present Invention, a system fbr exirecling materials 
from a producing subterranean zone In a weilbore, at least a portion of the weilbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellt>ore, means for positioning one or more perforated tubuiars 
each including one or wore radial passages within the wellbore, the perforated tutHilars 
traversing the producing subterranean zone, means for radially exparKlirvg at least one 
of the solid tubulars and the perforated tubulars withh the wellbore, means for fluidicly 
5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubuiars with the solid tubulars/ means for fluidiciy isolating the producing subterranean 
zone from at least one other subtenraneari zone within ftm weflbore, means for fluidiciy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
nteans for posifioning one or nriore soiki tubular liners within the interior of one or more 
10 of the perforated tubulars, and means for redially expanding and plastically defonming 
the solid tubular liners within the Interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

Apoording to another aspiect of the present inventton, an apparatus is provided that 
i 5 includes a zonal isolatibn assembly Indudng: one or more soDd tubular memberat each 
soDd tubular member Indiidng one or more external seals, one or more perfiorated 
tubulv members each Including radial passages coupled to the soHd tirt)ular members, 
and a sealing material coupled to at least some of the perforated tubular nrtembers for 
sealing at least sonne of the radial passages of the perforated tubular memberai and a 
20 shoe coupled to the zonal isolation asserTd)ly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weHbore is provided that 
includes positioning one or more solid tubulars within the wellbora, the solid tubulara 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages witNn the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulara within the weUxxe, fluicfidy coupling the perforated 
tubuiars and the prvnary sdid tubidars. preventing the passage of fluids finom the first 

30 eubterranean zone to the second subterranean zone within tlie welttx)re external to the 
prirhary sofid tubulara and perforated tubulars, seeding off an annujar region within at 
least me of the perforated tubulara, and injecting a hardenable flukSc sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
trie radial passages of the perforated tubulars. . 
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Aoconding to another aspect of the present invention, a method of extracting materials 
from a producing sut>tenranean zone in a welibore» at least a portion of the welltx^re 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the wellbore, positioning one or rtiore perforated tubulars each Including one or 
more radial passages within the wellbore* the perforated tutnilars traversing the 
producing subterranean zone, radially expanding at least one of the solid tirt)ulars and 
the perforated tubulars witNn the welbore, fluidicly ooupDng the solid tubulars with Ihe 
casing, fluidldy coiipling the perforated tubulars with the solid tubulars, fliMidy 

10 isolaflng the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, flukBdy coupling at least one of the perforated tubulars with the 
producing subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and Injecting a hardenable fluMIc sealing material into the sealad 
annular legions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perfbratad tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenafiean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore. the solid 

20 tubulars traversing the first subterranean zone, means for . positioning one or more 
perforated tubulars eadh Including one or more radial passages Virithin the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid taibulars and perforated tubulars within the wellbore. 
means for fluldidy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the primary solid hibulars and 
perfoneited tubulars, means for sealing off an armjiar region within at least one of the 
perforated tubulars, and means for li^cting a hardenatrie fiuldic sealing material Into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of tha perforated tubulars. 

According to another aspect of the present invention, a system for exbacUng materials 
from a producing subtemanean zone in a welibore, at least a portion of the wellbore 
including a casing, is provided that includes means for posWoning one or more solid 



6 



tubulars within the wellbore, means for positioning orie or more perforated tubulars 
each including one or more radial passages within the weHtx)re. the perforated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluididy Isotating the produdng subten^nean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupRng at least one of ttie perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at Iea3t one of the perforated tubulars, 

10 and means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped of the present invehtton, an apparatus Is provided that 
15 includes a zonal isolation assembly positkHml within a wellbore that traverses a 
subterranean formation including: one or mom solid tubular members, each solid 
tubular member including one or mors external s^ls, one or more perfbratad tubular 
members coupled to the solid tubular members, and a shoe ooupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fionried by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
Intimate cmtad with the subtenanean fomnatiori. 

According to another asped of the present invention, a method of isolating a first 
25 subtennanean zone from a ^corxl subterranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversir^g the first subtenanean zone, positioning one or more perfonsited tubulars 
within the wellbors each induding one or nxHe radial passages, the perforated tubulars 
traversing the seoond siibtenanean zone, radially expanding at least one of the primary 
30 sold tubulars and perforated tubulars within ttio wellbore. radially oxpandlrig at least 
one of the perforated tubulars into intimate oontad with the second subtonranean zone, 
fluidicly coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone tp the second subtennanean zone 
within ttie weliboie external to the sdid tubulars and perfoF^ 

9 
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According to another aspect of the present invention, a method of extracting nnaterlals 
from a producing subterranean zone in a wellbore, at least a portion of the welltwre 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the welibore, positioning one or more perfected tubulars within the welibors 
each including one or more radial passages, the perforated tubulars traversing the 
producing subbmanean zone, radlaily expanding at least one of the solid tubulars and 
the perforated tubulars within the weDbore. radially expanding at least one of the 
perflated tubulars Into intimate contact with the producing subtenranean zone, fluldtdy 

10 coupling the solid tubulars with the casing, fluidicly coupling the perforated tid)urars 
with the solid tubulars^ fluidicly Isoldttng the prockjcing subtenanean zone from at least 
one other subterranean zone within the wetlbore. and fluidicly coupling at least one of 
tiie perforated tubulars with the produdng subtenanean zone^ 

15 According to another aspect <a the (NBsent invention, a system for Isolating a first 
subtenanean zona from a second subterranean zone in a wellbore is provided that 
Includes mear» fc)r posttioning one or more solid tubulars wittiin tiie welR>orB. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars witi^ the wellbore each including one or more radial passage, the 

20 perforated tubulars trav^ing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of tiie perforated tubulars into Intimate 
contect with the second subterrar^ean zone, means for fluldidy coupling ttie perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to tiie second subterranean zone within tiie wellbore external to 
tt^e solid tubulars and perforated tubulars: 

According to anottter a^>ept of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
30 Inchidtng a casing, Is provided that Includes means for positioning one or more solid 
tubulars within the weHbore. means fbr positioning or)e or more perforated tubuters 
wittiin ttw wellbore each including one or more riadial openings, the perforated tubulars 
traversing the producing subtenrartean zone, nrteans'fbr radially expandhg at least one 
of the solid tajbulars and tiie perforated tubuters wittiin the wellbore, means for radially 

10 



expamiing at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
5 subterranean zone within the wellbore. and n>ean8 for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranem zone. 

According to another aspect of the present inventton* an apparatus is provided that 
indudes a zonal Isolation assembly positioned within a wellbore that traverses a 

10 subterranean fonratlon and Includes a perforated wellbore casing, Including: one or 
more solid tubular nnembefs, each solid tiA>ular member induding one or more external 
seals, one or more perfbntfed tubular members coupled to the solid tubular members* 
and a shoe coiipled to the zonal isolation assembly. At least one of the solid tubular 
members and the perfprsited tiA)ular memtiers are formed by a radial expansion 

15 process performed within the wellbore, and at toast one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or nrtore solid tubulars within the wellbore, the solid tubulars 
traversing the ifirst subtenanean zone, positioning one or nrx>r8 perforated tubulars 
witNn the wellbore each induding one or more radial passages, the perforated tubulars 
25 ' traversing the second subtisrranean zone, radially expanding at least one of ttie primary 
sdid tutnjlars and perforated tubulars within the welJbore, radially expanding at feast 
one of the perforated tubulars Into intimate contact with the perforated casing, fhildiciy 
coupling the perforated tubulars and the solid bd>ulars, and preventing the passage of 
fluids firom the first subterranean zone to the second subterranem zone within ttie 
30 wellbore external to the sdid tubulars and perfbrated tubulars. 

According to another aspect of the present invention, a method of exbracbig materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses, the produdng subterranean 
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zone, is provided that includes positioning one or more solid tubuiars within the 
wellbore, positioning one or rrK>re perforated tubuiars within Vne weilbore each including 
one or more radial passages, the perforated tubuiars tnaversing the producing 
subterranean zone, radially expanding at least one of the solid tubuiars and the 

5 perforated tut>uiars within the weilbore, radially expariding at least one of the perTorated 
tubuiars into Intimate contact with the perforated casing, fluldldy coupling the solid 
tubuiars ^Oh the casing, fluidicly coupling the perforated tubuiars with the solid 
tubularSi fluidldy isolating the producing subterranean zone from at least one other 
subterraman zone within the weilbore, and fluidicly coupling at least one of the 

10 perfbrated tubuiars with the producing subterranean zme: 

Aooording to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a secorKi subterranean zooe In a wellbofs that includes a 
perfbrated casing tliat traverses the second subterranaafi zone, is provided that 

IS includes means for positioning one or more solid tubuiars witMn the weUborSt the solid 
titulars traversing the first subterranean zone, nneans for positlonhg one or nrme 
perforated tubuiars within the weilbore each induding one or more radial passages, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the weilbore. 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the perforated casir>g, rmans for fluidicly coupling the perforated tubuiars 
and the solid tubuiars, and means for preventing the passes of fluids from ttie first 
subterranean zone to the second subtenranean zone wilhin the weilbore external to the 
soHd tubuiars and perfbrated tubuiars. 

25 

According to another aspect of the present Invention, a system for extiacUng materials 
' from a producing subterranean zone in a welbore, at least a portion of the wdlbore 
including a casing and a perforated casing that traverses the producing subterrmean 
zone, that includes means for positioning one or nrxm sdid tubuiars within the 
30 wQllbore, nr)eans for positioning one or more perforated tubuiars within the wellbora 
each Including one or nrujre radial openings, the perfbrated tubuiars traversing the 
producing 8id)terranean zone, means for radially expanding at least one of the solid 
tubuiars and the perforated tutniiars within the weilbore, means for radially expanding 
at least one of the perforated tubuiars into Intimate contact with the perforated casing, 



means for flukiicly coupling the solid tubulars with the casing^ means for fluidicly 
ooupHng the perforated tubulars with the solid tubuiars, means for fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore. and means for fluidicly coupling at least one of the perforated tubulars with 
5 the producing subtenranean zone. 

Acoording to another aspect of the present Invehtton, an apparatus is provided that 
indhjdes a zonial isolation assembly Including: one or more solid tubular members, each 
sold tubular member including one or more extemcd seate, one or more perforated 

1 0 tubular members each including radial passages obupled to the solid tubular members, 
and one or more perforated tubutar jlners each including one or more radial passages 
coupled to the interior surfaces of one or mors of the perforated tubular members, and 
a shoe ooupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process perfonmed within the wellbore. 

According to another aspect of the present invention, a method of isoiating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within tiie wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
each including one or more radial passages witiiln the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbors, fluididy coupling the perfbrated 

25 tubidars and the primary solid tubulars. preventirig the passage of fluids from the flrst 
subterranean zc^ to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or rhore perforated 
tubular lir>ers vvithin the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defbnming the perforated tubidar liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the welltx)re 
including a casing, is provided that includes positioning one or mona solid tubulars 
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within the welibore. positioning one or more perforated tubulars each including orve or 
more radial passages within the wellborn, the perforated tut>ulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tut>utars and 
the perforated tutMJiars within the welibore, fluididy coupling the solid tubulars with the 
5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
iralating the produdng subterranean zone from at least one (^r subterranean zone 
within the welibore, fluidiciy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or nnore of the perforated tubulars. and radially expantbig and 
10 plastically deforming the perforated tubular Kners within the interior of one or nnore of 
the perforated tubulare. 

According to another asped of the present invention, a system for Isdating a first 
subtenanean zone ftom a second subterranean zone in a welibore Is provided th^t 

1 5 includes means for positioning one or more sdid tubulars within the welibore. the solid 
tubulars traversing the first subtenanean zone, means for posittoning one or more 
perforated tubulars each induding one or more radial passages withih the welibore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 

20 means for fluididy coupling the pwforated tubulars and th^ solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the primary solid tubuiars and 
perforated tubulars, means far posittoning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 ' and plasticaDy deforming the perforated tubular liners within the interior of one or more 
of the perfbrated tubulars. 

Aooordfng to another asped of the present invention, a system for extracting materials 
firom a produdng sid>terranean zone in a welibore, at least a portion of the welibore 
30 Induding a casing, is provided that Includes means for positioning one or more soHd 
tubulars within the welibore, means for positioning one or more perforated tubulars 
each induding one or mors radial paseages within the wellborei, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at toast one 
of the solid tubulars and the perfbrated tirt>ulais within the weilbore, means for fluididy 
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coupling the soBd lubulare wllh the casing, means for fluidldy coupling the perforated 
tubutars with the solid tubuiars. rneans forfluidicJy isolating the producing subterranean 
zone from at least w>e other subterranean zone within the weltbora, means for flukiicly 
ooupHng at least one of the perforated tubuiars wKtv the producing subterranean zone, 
5 means for positioning one or more perforated tubular Hners within the Interior of one or 
more of the perforated tubuiars. and means for radially expanding and plasticaiiy 
defbnning the perfbrated tubular liners within the interior of one or mora of ttie 
perforated tubuiars. 

10 - According to another aspect of the present invention, an apparatus is provided that 
Includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member including one or more external seals, two or mote perfbratdd 
tubular members each Indutfing radial psttsages coupled to the solid tubular members, 
and one or more one-way valves for oontrollably fluidldy couprilng the perforated 

15 tubular members, «id a shoe coupled to the zonal isolation assembly. At least one of 
the soBd tubular'mnnbers and the perforated tubular members are formed by a radial 
expar»ion process performed viritiun the weUbore. 

According to arwther aspect of the present invention, a ntethod of isolating a first 
20 subterranean zone from a siscond subterranean zone having a plurality of producing' 
zones in a wellbore is provided that includes positioning one or more solid tubuiars 
witWn the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 
two or more perforated tubuiars each intruding one or more radial passages wHhin the 
waObore, the perforated tubuiars traversing the second sublenanean zona, radially 
25 expanding at least one of ihe sold tiAulars and perforated tubuiars within the weltt)bre. 
fhiidiciy coupling the perforated tubuiars and the primary solid tiriHJiars. praventing the 
passage of fliAls from the first subterranean zone to the second subterranean zone 
wilNn the wsBbore esdemal to ttie primary solid tidnilara and pwforated tubuiars, and 
preventing fluids finm passing from one of the produdng zones that has hot been 
30 depMed to one of the producing zones that has been depleted. 

AeoQiding to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of producing subterranean zones, at least a portion of 
the wellbore btdudlng a casing, is provided that includes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
• one or more radial passages within the welllx)re, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the soHd tubulars and 
the perforated tubulars within the wellbora, ifliddicly coupling the solU tubulars with the 

S casing, fluididy obupTing the perforated tubulars with the solid tubulars, fluididy 
isdating the produdng subterranean zone from at least one other subtenanean zone 
within the wetlbora, fluidicly coupling at least one of the performed tubulars with the 
producing subtenanean zone» preventing fluids from passing from one of the producing 
zones that has not been depieted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone finom a second subterranean zone having a plurafity of produdng 
zones In a wallbora Is provided that includes means fbr posifioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first sutrtenanean zone, 
means for positioning one or more perforated tubulars each Induding one or wore 
radial passages wHhin the weHbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 

20 tid>ulars and the solid tubulars, means for preventing the passage of fluids frorn the first 
subtenanean zone to 0>e second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular liners within the intertor of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

Accordkig lo another iaisped of the present Invention, a system fbr extracting materials 
from a plurality of produdng subtenanean zones In a wellbore, at least a portion of the 
weHbore induding ^ casing, is provUed that indudes means for positioning one or 
30 more solid tul>ulars within the weHbore, means for positioning one or more perforated 
tubulm each Including one or more radial passages virtthin the weHbore. the perforated 
tubulars traversing the prpdudrig subterranean'zones. means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within ttie wellbore, nieans 
for fluidicly coupling the solid tubulars with the casing, means for fluididy coupHng the 



perforated tubulars with the solid tubutars, means for flutdidy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluldidy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated hjbidar liners within 
5 the interior of one dr more of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been de^rieted to one of the 
producing anes that has been deptetad. 

According to another aspect of the presmt invention, m apparsdus for extracting 
10 geothennal energy firom a subterranean formation containing a source of geoHiemial 
energy Is provided that Includes a zor^l isolation assembly positioned within the 
subterranean formation including: one or more solid tubuter members, eiach solid 
tubi4ar member Including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular menrtf)ers. and 
IS one or moire perforated tubular liners each including one or more radial passs^ 
coupled to the Interfor surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned .by a radial expansion 
process perfomied within the wellbore. 

20 

According to another aspect of tf>e present invention, a method of isolating a first 
subterranean zone from a second subterranean zone including a source of geothen^al 
energy in a wellbore is provided that Inchides positioning one or more solid tubulars 
witNn the weHbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubuters each including one or more radial passages within ttie 
wellbore. the perforated tubulars traVersir^ ttie second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
hjidldy coupling the perfbrated ttdl)uIarB and the primary solid tubulars, preventing the 
passage of fiLdds from the first subtananean zone to the second subterranean zone 

20 within the wellbore extemai to the primary solid tubulars and perforated tubulars, 
positioning one or more perfbrated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 

17 
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According to another aspect of the present Invention/ a niethod of extracting 
geothermal eriergy from a subterranean geothernial zone in a wellbore, at least a 
portion of the wellbore including a casing, is prowled that includes positioning one or 
more solid tubulars vWthin the wellbore. positioning one or roore perforated tubulars 

5 each including one or niore radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothemial zone, radiaUy expanding at least one of the 
soBd tubulars and the perforated tubulars within the wellbore. fiuidiciy coupling the solid 
tubulars with the casing, fiuidiciy coupling the perforated tiiAjulars with ttie solid 
tubulars, fluMidy isolating the subterranean geothenmal zone from at least one other 

10 subterranean zone within the wellbore, and fiuidiciy coupling at least one of the 
perforated tubulars with ttie subterranean geothennal zone. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from, a second geothennal subterranean zone In a wellbore .is 

15 provided that includes means for positioning one or nf>ore solid tubulars within the 
wellbore, the solid * tubulars traversing the first subtenranean zone, means for 
poslfionlng one or more perforated tubulars each including one or more radiai 
passages vrfthin the wellbore, the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellt)ore, means for fiuidiciy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothemial subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 ' According to artother aspect cf the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone iri a wellbore, at least a 
portion of the wellbore fnduding a casing, is : provided that includes means fbr 
posRIonIng one or more solid tubulars within the wellbore, means fbr positioning one or 
mors perforated tubuters each including one or more radial passages within the 

30 wellbore, the.p^orated tubulars traversing the subtenranean geotherrraii zone, nrieans 
for radially expanding at toast one of the solid tubulars and the perforated tubulars 
wittiin the welftme, means for fluididy coupling the solid tubulars viMt the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars. means for 
fluididy Isotattng the subterrEman geothemial zone from at least one other 
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subterranean zcme within the wellbore, and means for fluldidy coupling at least one of 
the perforated tubulars with the subtenanean geothermal zone. 

Acoordlng to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolatloh assembly including: one or more solid Uibular members, each 
solid tubular member induclHng one or mora external seate, one or more perforated 
tubular members each Including one or more radial passages coupled to the solid 
tubular members^ and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by e radial 
10 expansion process perfbnmed within the wellbore, and the ladtal passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, e metfiod of isolating a first 
15 subterranean zone from a second subtenanean zone in a wellbore is provMed that 
includes positioning one or more sdid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulare 
within the wellbore each including one or more radial passages, the perforated tutMjIars 
traversing the second subtenraneah zone, radially expanding at least one of Ihe primary 
20 soUd tubulare and perforated tubulare within the wellbore, fluididy coupling the 
perforated tubulare and the solid tubulare, preventing the passage of fluids from the 
first subterranean zone to the second subten'anean zone within the wellbore external to 
the solid tubulare and perforated tubulare, and cleaning materials ftom the radial 
passages of at least one of the perforated tubulare by further radial expansion of the 
25 perforated tubulare within thd wellbore. 

According to another aspect of the present invention, a method of extracting materials 
ftom a producing sutitenranean zone in a wellbore, at least a porfon of the wellbore 
Including a casing, is pnavided that includes positioning one or more solid tubulare 
30 within the wellbore, posltioiting one or mom perforated tubulars within the wellbore 
each including one or more radl&d passages, the perfbrated tubulare traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulare and 
the perforated tubulare within the wellbore^ fluididy coupling the solid tubulare with the 
casing, fluididy coupling the perforated tubulare ^ the soHd tubulare, fluidicly 
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isolating the produdng subterranean zone from at least one other subten^nean zone 
> within the wellbore, fluidicly coupling at least of>e of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures* and 
flow rates within one or more of the perforated tubutars, and cleaning materials from 
5 the radal passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars wRMn the weHbore. 

Acoording to another aspect of the present invention, a system for isc^tlng a first 
suHenanean zone from a second subterranean zone In a wellbore Is provided that 

10 includes means for positioning one or more solid tubulars within the welbore, the solU 
tubulars traversing the first, subterranean zone, means for positiorung one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversir^ the second subterranean zone, means for radially 
expending at least one of the solid tubulars and perforated tutHilars within the weBbors. 

15 means for fluidiciy ooui^rig the perforated tubulars and the soHd tubulars, means for 
preventing the passage of fluids from the first subterran^n zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing siriMerranean zone in a wellbore. at least a portion of the wellbOTe 
including a casing, is provided that Includes nieans for positioning one or more solid 

25 tubutars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each Including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tutMJiars within the weilt)ore. means for fluidiciy 
coupDng the soDd tubulars with the casing, means for fluidicly coupling the perforated 

30 tubidars with the solid tubulars, means for fluidiciy Isolating the producing subterranean 
zone from at least one ottwr subterranean zone wKhin the wellbore, means for fluicficly 
coupling ai least one of the perforated tubulars with the producing subtenranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by- further radtel expansion of the perforated tubulars wItWn the 
wellbore. 

Brief Descri|)tlon of the Drawings 

FIG. 1 is a fragmentary cfxws-sedlonal view Illustrating the Isolation of subtenanean 
5 zones. 

Fig. 2a is a cross sectional inustretlon of the plaoement of an Olusirative embocUment of 
a system for isolating subftetrariean zones within a borehole. 

10 Fig. 2b is a cross sectional Hiustration of the system of Fig. 2a during the NeeBon of a 
fluidic material ^to the tubular support member. 

Fig. 2c is a cross sectional iliuslratlon of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wdilbore. 

15 

Fig. 2d is a. cross secfional Illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely puHed out of the wellbore. 

Fig. 3 is a cross sectional illustration of an Ulustrative embodiment of the expandable 
20 tubuter members ofthe system of Rg. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufecturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sMtionai illustration of an IHustrafive embodirrent of the upsettbig of 
the ends of a tubular member. 

Fig. 5b is a cross secUonSi illustration of the expandaUs tubular member of Fig. 5a 
after radially expanding and pteslteally defbrmbig the ends of the mpandabia tubulw 
30 member. 

Hg. 5c is a cross sectional illustration of the expandable tubular m&rtoer of Fig. Sb 
after fonnlng threaded connections on the ends of tlie expandable tubular member. 
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Fig. 5d is a cross sectional illustration of tfie e)(pandable tut>ular member of Fig. 5c 
after coupling sealing memt>ers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

S Fig. 6 is a cross-sedimal illustration of an exemplary emixxliment of a tubular 
expansion cone. 

Fig. 7 is a cross-sedionai illustration of an ^emplary erY^txxUment of a tubular 
expanskvi cone. 
10 ' 

Fig. 8 is a fragmentary cross sectional illustration of an aKemative embodiment of the 
system for isolating sutrterra^iean zones of Fig. 1 

Fig. 9 is a fragmentary cross secUonal illustration of an embodiment of a method for. 
15 lining one of the perforated tubular rnembers (tf the system for isolating subtenanean 
zones of Rg. 1 with a sofid tubularlmer. 

Fig. 10 Is a fragmentary cross sectional Illustration of an embodiment of a nVethod for 
sealing or>e of the perforated tubular members d the system for Isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a mettK)d for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean fbmnatlon. 

25 

Rg. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
ooiq)llng one of the perforated tubular members of the system for IsoEating 
subterranean zories of Fig. 1 with a surrounding perforated wellbore casbig. 

30 Fig. 13 is a fragmentary cross sectional Bkistration of an embodiment of a method for 
linhg one of the perforated hibuiar manors of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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F^. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing How from a producing zone into a depleted zone. 

5 Fig. 1 5 is a fragmentary cross sectional illustration of an altenrtative emtxxliment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranem geoUienmal zone. 

Detailed Description of the Illustrative Embodiments 

10 - /Ml apparatus and method for bdaling one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and . method pennits a 
producing zone to be isolated from a nonprodudng zone using a combination of soBd 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well known, production completion 

IS equipment and methods using a series of pad<ers, solid tubing, perforated tubing, and 
sliding sleeves, which wiU be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subtenanean zones from each other. 

Referring to Rg. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subten^nean fomnation 115. The subterranean fomnation 115 includes a numt)er of 
productive and non-productive rones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subtenanean fomiation 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment in onder to fluldk:ly isolate the water zone 120 from the 
targeted Ml sand zone 125, an apparatus 130 is provkied that includes one or more 
sections of solkl casing 135, one or more external seals 140, one or more sections of 
30 perforated . casing 14S» pne or more intennediate sections of soDd casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated dasing 145 bfidudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other niaterials 
ftom one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional oommerdally available sec^ns 
of solid tad>ular casing such as, for example, oilfield tubulars febricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises dlfleld 
tubulars available from various foreign and domestic steel nrrifs. 

The solid casing 135 Is preferably coupled to the casing 110* The solitf casing 135 
may be coupled to the casing 110 using any number of qonventional commerdaily 
10 avaH^le processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. bi a preferred embodimeht. the solM casing 135 is 
coupled to the casing 110 by using expandabte solid oonnectors. The solid casing 135 
nnay comprise a plurality of such solid casing 1 35. 

IS The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 msy be coupled to the perforated casing 145 using any number of 
conventional commerctally available prooesse& such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to tiie perforated casing 145 by expandable solid connectors. 

20 

In a pretend en^xKliment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative ernbodiment. during the production mode of operation, an 
Internal tubular string vriXh various arrangements of packers* perforated tubing.. sliding 
25 sleeves, and valves may be.eniplbyed within tte apparatus to provide various options 
for oomnrringUng and isdating subterranean zones from each other white providing, a 
fluid path to the surface. 

In a particularly fKeferred erribodiment, the casing 135 is plao«J into the welibore 105 
30 by expanding the casing 135 in the radial direction into Intimate contact wRh the interior 
walls of Vm welibore 105. The casing 135 may be expanded in the radial diraction 
using any nunnber of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other mateHals virithin the annular 
region 165 between the soHd casings 135 and 150 and the welltK>r6 105. The seals 
140 may comprise any number of conventional commeFciatty available sealing 
materials sultabte for sealing a casing in a wellbora such as, for example, lead, rubber 

5 or epoxy. tn a prefened embodiment^ the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materiato to pass into and out of the int^tor of the prorated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtenranean zone within a subterranean formation. The perforated 

10 casing 1^ may comprise any number of oonventional cbmmerdaily available sections 
of slotted tubular casing, in a preferred enAodlment, the perforated casing 145 
comprises expandakrie slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particulariy preferred embodinrieni, the perforate 
expandable slotted sandscreen tubular casing available from Petroltne In Aberdeen, 

15 Scotland. 

The perfonated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to ttie solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casinsj 1 35 by expandable solid connectors. 

The perforated casing 145 Is preferably coupled to one or more intermediate solid 
casings 150. The perforated casfrig 145 may be coupled to the intermediate soHd 
25 casing 150 using any number of oonventional commercially availabie processes such 
as, for example, wekfing or expandable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intenmediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 b preferably coupled to the shoe 155. The last 
peribrated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercialiy avaiilable processes siich as. for example, welding or 
expandable solid or slotted connectors. In a prefened emtKxlinr^nt, the last perforated 
casing 145 is coupled to the shoe 155 by an expandabte solid connector. 
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In an attemative embodiment, the shoe 155 Is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a preferred embodiment, the perforated ca^njgs 145 are positioned within the 
welibore 105 by expanding tifie perforated casings 145 in a radial difBCtion Into Intimate 
contact with the interior walls of the weilbore 105, The perforated casings 145 may be 
expartded in a radial dirdction using any number of conventional commercially available 
processes. 

10 

The intermediate sold caring 150 permHs fluids and other nnaterials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commerdatiy available sections of solid tubular casing 
such as, for example, omM tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the iniennediate solid casing 150 comprises c^lfleld tubulars 
availabte fifom foreign and dbrnestic steel mills. 

The intermediate solid casing ISO is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commerdally available 
processes suc^ as, for example, wMIng, or solid or slotted expandable connectors. In 
a prsfenred embodiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable scM connectors. The Intenmediate solid casing ISO may 
comprise a plurality of such intermediate solid casing ISO. 

25 

In a preferred embodiment, the each intennediate solid casing 150 includes one more 
valve members 170 for controlKng the flow of fluids and other materiate within the 
interior region of ttie intemiediate casing ISO. In an alternative embodimentp as will be 
reoognlzed by persons having ordinary skill In the art and the benefit of the present 
30 dbdosure^ during the production mode of operation, an internal tubular string with 
various arrangemente of packers^ perforated tutdng, sliding sleeves, and valves may t>e 
empteyed within the apparatus to provide various opttens for commingling aind isolating 
subterranean zones from eacti other white providing a fluM path to the suriiace. 
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In a particularty preferred embodiment, the Interniediate casing 150 is placed into the 
weDbore 105 by expanding the intennediate casing 150 in the radial dlregtion into 
intimate contact with the interior walls of the welibore 105. The Intennediate casing 
150 may be expar^ded in the radial direction using any number of conventional 
5 oommerctaliy available methods. 

In an altematree embodiment, one or more of the intennediate solid casings 150 may 
be omilted. In an alten»tive prefenred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 - 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and e^qiloiBtion tods may be supported by the show 150. The shoe 
ISO may comprise ariy number of oonventlonat conimercbliy available shoes suitable 
for use In a wellbore such as, for example, cement filled shoe^ or an aluminum or 
15 composite shoe. In a prefenred embodiment, the shoe 150 conr4)rises an aluminum 
shoe avalteUa flrbm lialliburton. In a prefened embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploratipn tools. 

20 In a particularty preferred embodiment, the apparatus 130 includes a plurality of soM 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intenmediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
nr^y comprise one or more solid casings 135, each with one or nK>re valve members 
160, n perforated casing 145, n-1 Intenmediate solid casings. 150. each with one or 

25 more valve members 170. and a shoe 1 55. 

[kiring operation of the apparatus 130, oil and gas tnay be oontrollabiy produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The uss of 
30 intennediate solid casings 150 with valve members 170 penmite isolated sections of the 
zone 125 to be selectively Isolated for productioa The seals 140 pemnlt ttie zone 125 
to be fluidicly isolated firom the zone 120. The seals 140 further pennlto isolated 
sections of the zone 125 to be fluidicly isotated from each other. In this manner, the 
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apparatus 130 pennits •unwanted and/or non-productive subtenanean zones to t)e 
fluidicly isolated. 

tn an alternative emt)od1ment as will t>e recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disclosure, during the producOon 
mode of operation, an intemal tubular string with various an^ngements of packers, 
perforated tubing, sliding sleeves, and valves may be employied wiHiin the apparatus to 
provide vartpus options for commingling and isolating subterranean zones from each 
other while provicfing a fluid patti to the surface. 

10 

In several altenrvative embodiments, the solid casing 135. the perforated casings 145, 
the intermediate sections of solid casing 150. and/or ttie solid shoe 155 are radially 
expanded and plasticaliy deformed within the welibore 105 in a conventional manner 
and/lor using one or more of the methods and an>aratus disclosed in one or more of 

15 the fbUowIng: (1) U.8. patent application serial no. 09/454,139, attorney dodcet no. 
25791.03.02, fHed on 12/3/1999» (2) U.S. patent application serial no. 09/510,913. 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350, attorney dodcet no. 25791.8.02. filed on 2/10/2000. <4) U.S. patent 
appDcation serial no. 09/440,338, attorney docket no. 25791 .a02. filed on 11/15/19W, 

20 (5) U.S. patent appllcdtion serial no. 09/523,460. attorney docket no. 25791.1 1.02. filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895. attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941. 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent applicatton serial 
no. 09/588.946, attorney docket no. 25791.17.02, filed on 6A7/2000, (9) U.S: patent 

25 application serial no. 09^9.122. attomey docket no. 25791.23.02. filed on 4/26/2000, 
(10) PCT patent application serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02, filed on 7/9/^00, (11) U.S. provistonal patent applk^tion serial no. 
60/162.671, attomey docket na 25791.27, filed on 11/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047, altom^ docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. pfovlsiohal patent appHcatton serial no. 00/159.082, attomey 
docket na 25701 .34, filed on 10/12/1999, (14) U.S. proviskmai patent appGcatton serial 
no. 60/159,039, attomey docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provistonfiil patent applicatton serial no. 60/159,033, attorney docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provi8k>nal patent application serial no. 60/212,359, attorrisy 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165,228. attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221.443. attorney docket no. 25791.45, filed 
on 7/28/2000. (19) U.S. provisional patent api^ication serial no. 60/221,645. attorney 

5 docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provisional patent appDcation serial 
no. 60/233.638. attorney docket no. 2579147, filed on 9/18/2000, (21) U.S. provisional 
patent applicatkm serial np. 60/237,334. attorn^ docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent applk»tion serial no. 6Q/27O,O07, attorney 
docket no. 25791.50. fltod on 2/20/2001 ; (23) U.S. provisional patent applteation serial 

10 no. 60/262,434, attorney docket no. 25791.51. filed on 1/17/2001: (24) U.S. provisional 
patent applcation serial no. 60/259.486, attorney docket na 25791.52. filed on 
1/3/2001; (25) U.S, provistonal patent application seriaf no. 60^03,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. proviskmal patent applteatton serial no. 
60/313,453. attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisk>nal. 

15 patent appltoalton serial no. 60/317,985. attorney 'docket no. 2579167. filed on 
9/6/2001; (28) U.S. provisk>nai patent appGcatton sertel no. 60/318,386. attorney docket 
no. 25791.67.02. filed on S/10/2001; and (29) U.S. utility patent appikatton serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001. the disctosures of wtvch 
are incorporated hem\n by refwence. In an exemplaiy emlxxjlment, the radial 

20 dearances t)etween the radially expanded solid casings 135, perforated casings 145. 
intermediate sections of solid casing ISO, and/br the solid shoe 155 and the wellt>ore 
105 are eliminated theret}y eliminating the annulus twtween the solid casings, the 
perforated casings 145. the intennediate sections of solkl casing 150, and/or the scM 
shoe 155 and the wellbore 105. in this manner, the optional need for fining the annulus 

25 with a fWer material such as. for example, gravel, may be eliminated. 

Rafening to Ftgs. 2a-2d, an Mustratlve embodiment of a syston 200 for isolating, 
subtenanean formations includes a tubular support member 202 that defines a 
pa88age202a. A tubular expanston cone 204 that defines a passage 204a Is coupted 
30 to an end of the tubular support member 20Z In an exemptaiy endxxliment, the 
tubular expanston cone 204 Includes a tepered outer surface 204b for reasons to be 
described. 
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A pra-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 2066 coupled to the exterior surface of the unexpended 
Intermediate portion. In an exenrtpiafy embodiment, ttie Inside and outside dianneters of 
the pre-expanded ends, 206a and 206d. of the first expandable tubular member 206 
are greater than tiie Inside and outside diameters of the unexpended Intermediate 
portion 206c. An end 20Ba of a shoe 208 b coupled to the pre<6xpan<ted end 206a of 

10 * the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tutnilar number 210 that defines a passage 210b is coupled 
to the othM* pre-expanded end 206d erf the frst expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

IS 210 Is coupled to an end 212a of a stotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b Is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c another pre-expanded end 

20 214d, and a seating member 214e coupled to the exterior surfeoe of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d« of the second expandable tubular member 
214 are greater than the inside and outside diameters of the une)q3ended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that d^nes a passage 2iat> is coupled 
to the other pre-expanded end 214d of the second Expandable tubular member 214 by 
a conventional threaded connection. Another end 216c kA the slotted tubular member 
216 la coupled to ari end 216a of a slolted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further Includes an unexpended Intermediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodlrnent, the inside and outside 
diameters of the pre-expanded ends. 220d and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside dianrietm of the unexpended 
intermediate portion 220a 

5 

An end ^^^^ of a tubular member 222 is threadably ooupled to ttie end 30d of the third 
expandable tubular member 220. 

in an exemplaiy embodiment, the Inside and outside <fiameters of the pre-expanded 
10 ends. 208a, 206d. 214a, 2140, 220a and 220d, of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210, 212, 216. and 218, are 
substantially equal. In several exemplary embodffnents, the sealing nnembers. 2066, 
214e, and 220e, of the expandable tidHilar members, 206, 214, and 220, respectively, 
further Include anchoring elements for engaj^ng the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular merribers, 210, 212, 216, and 218. are 
conventional slotted tubular members having, threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
alternative enibodimenis, the slotted tubular metrtbers. 210, 212, 216. and 216 are 
conventional slotted tubular mennbers for recovering or introducing fluidic materials 
20 such as, for exanqpte, dl, gas and/or wafer from or into a subterranean formation. 

In an exemplary embodiment, as Illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 fonned in a subtenane^n formatian 226 that includes a 
water zone 226a arxl a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip joint, or equivalent device in order to pennit upward 
movement of the tidiular support member and tubular expanston cone 204 relative to 
one or more of the expandable tubular members, 206, 214. and 220, and tubular 

30 members, 210, 212, 216, and 218. 

in an exemplary embodinnent. as Hiustrated in Fig. 2b, a flukflc material 228 is then 
ir^ected into tt^ system 200, through the passages, 202a and 204a, of the tubular 
support nnember 202 and tubular expansion cone 204, respeotiveiy. 
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In an exemplary embodlnnent, as HhislFated in Fig. 2c» the continued injection of the 
fluidic material 228 thnxigh the passages, 202a and 204a, of the tubular support 
merrtf)er 202 and the tubular expansion cone 204, respectively, pressurizes the 

S passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expandirtg. and plastically deforming the exparKlable tubular iramber 206 off of the 
tapered external surbce 204b of the tubular expansim oohe 204. In particular, the 
intemiediate non pre^xpanded portion 208c of the expandable tubular member 206 Is 
radially expanded and plastically defonmed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing membisr 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediale portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radaliy expanded 
Intermediata portion 206c of the expandable tubular member 206 b also ther^y . 

15 anchored to the wellbore casing 104.* 

In an exemplary embodinDsnt, as illustrated in fig. 2d, after the expandable tubidar 
nrmnber 206 has been plastically defonned and radialiy expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion oone Is 

20 pulled out of the borehcrie 224 by applying an upward force to the tubular support 
member 202. As a resyit. the second and third expandable tubular members. 214 and 
220, are radially expanded and plastically defonned off of the tapered external surface 
204b of the tubular expansion oone 204. In particular, the tntemnediate non pre- 
expanded portion 214c of the second expandat^ tubular member 214 is radially 

25 expanded and plastically ctefbrmed off of the tapered extem^ri surface 204b of the 
tubular expansion oone 204. As a result, the sealing member 214e engages the 
intertor surface erf the wellt>ore 224. Consequently, the radially expanded intermediate 
portion 214c of the secorKl expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intermediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthemfiore. the continued application of the upward force to the tubular 
member 202 will them displace the tubular exfnnsion cone 204 upwardly Into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Rnally. the continued application of the upward force to the tubular member iOZ 
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will then radially expand and plastically deform the third expandable tubular memt)er 
220 off of the tapped external surface 204b of the tubular expansion cone 204. In 
particular, the intemiediate non pre^expanded portion 220c of the thtrd expandable 
tubular member 220 Is radially expanded and piasteally defomried off of the tapered 

5 external surface 204b of ttie tubular expansion cone 204. As a result, the sealing 
member 220e engs^es the Interior surface of the wellbore 224. Consequently, the 
radially expanded Intemiediste portion 220o of tto third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment^ the radially 
e)q>anded irtfemiediate portion 220c of the third expandable tubular member 220 is 

10 also thereby anchored to the wellbore 224. As a result/the water zone 226a and 
fluUldy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plasttc deformation of the third expandable 
tubular member 220, the taAular support member 202 and the tubular expansion cone 
15 204 are removed from the weDbore 224. 

Thus, during the operation of the system 10, the bilennediate non pre-expanded 
portions, 206c, 214c and 220c, of the expandable tubular members. 206» 214» and 
220, respectively, are radialiy expanded and plastically deformed by the MPward 

20 dispiaoement of the tubular expansim cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are (Ksplaoed in the radial direction into engagement wi^ the 
wellbore 224 thereby coupllrrg the shoe 208. the e3q>andable tubular number 206, the 
slotted tubular members. 210 and 212, the expandable tubular member 214, ttie slotted 
tubular members, 216 and 218. and the expandable tubular rhember 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
members, 206. 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218. do not have to be expmdaMe oonnecKons thereby providing, 
significant cost savings, in addition. Vhe inside diameters of the expandable tubular 
members, 206. 214, and 220. and the slotted tiA>idar members, 210, 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other oonventiohal equipment may be easily 
positioned within, and moved through, the expandable and slotted faibular members. In 
several aitemativa embodiments, the conventional tools and equipment Include 
conventional vaiving and other convendonal flow oonM devices for oontroiihg the flow 
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of fluidic materials within and between the expandable tubular m^pDbers, 206» 214. and 
220. and the sbtted tubular members, 210, 212. 216, and 218. 

FurthemrK)re, in the system 200. the slotted tubular members 210, 212. 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only ttm intenmediate non pre<expanded portions, 206c, 214c, and 
220c of the expandable tidnilar members, 206, 214. and 220, respectively, are radially 
expanded and plastically deformed, the dotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular nriembers th,ereby significantly reducing the 

10 ' cost and complexity of the system 10. Moreover, because only the Intermediate non 
pre-expanded p(^tlons, 206c 214c and 220c cf the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plasttcally deformed, the 
number and length of the interleaved slotted tubular mernbers, 210, 212, 216, and 218 
can be mMch greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total ler^ of the mtenmediate non pre<expanded 
portions,-206c 214c and 220c of the expancteible tutnjlar members, 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet. Cortsequently, fn an exen^lary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupted 

20 to the wellbore 224 by radially expanding and plastically defomning a total length of only 
approximately 200 feet. 

Furthermore, the sealing members 206e. 214e, and 220e. of the expandable tubular 
members, 206. 214, and 220. respectively, are used to couple the expandable tubular 
25 members and the siotted tubular members, 210, 212, 216. and 218 to the wellbore 224, 
the radial g84> between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 n)ay be large enough to effedively eliminate the possibility of 
damage to the expandable tubular memt)er6 atxi slotted tubular members during the 
placement of me system 200 within the wdttxjre. 

30 

In an exemplary embodiment, the pie-expanded ends, 206a. 206d, 214a, 214d, 220a, 
and 220d. of the expandable tubular mernbers, 208, 214, and 220, respectivelyp and 
the slotted tubular members. 210, 212, 216, and 218, have outside diameters and wan 
thicknesses of 8.375 Inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intermediate hon pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular nf)enrit>ers, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions, 206c. 214c, and 220c of the expandable tubular members, 206, 
214. and 220, are equal to 7.675 inches; and the wellbore 224 has an. Inside dbmeter 
of 8755 inches. 

In an exemptaiy mbodinnent the pre-exparxled ends, 206a, 206di 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members. 206, 214, and 220, respectively, and 
the slotted tubular members. 210. 212, 216, and 216. have outside diamcfters and vrall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intennediate non pre-expanded portions, 206c, 214c and 220c of 0ie 
exjMindable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portfons, 206c 214c, and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the vvellbore 224 has an inside diameter 
of 4.892 Inches. - 

20 

In an exemplary emt}odinr)ent, the system 200 used to inject or extract fluid)C 
materials such as, for example, oil, gas, arKl/or water into or from the subterranean 
formation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will rx)w be described. The tubular mennber 300 defines an interior region 300a 
and Included a first end 300b including a first threaded connection 300ba, a first 
tapered portion 3j90c, an intemiediate portion 300d, a second tapersd portion 300e, 
and a second end 300f including a second threaded oonnectlon 300te. The tubular 

30 member 300 further preferably Iridudes an Intenrhedlato seanrigmerhber 300g that Is 
coupled to the exterior cfurface of the intermediate portion 300d. 

In an exemplary enrtbodiment, the tubular member 300 has a substantially annular 
cross section. The tut>ular member 300 may be febricated from any number of 
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oonvantlonal connmercially available materials such as« for example, Oitfield Country 
Tubular Goods (OCT6), 13 chromium steel tuUng/casIng, or L83, J55, or P1 10 API 
casing. 



5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthennore, in an exemplsury embodiment, the 
interi<»^ region 300a of the tubular member includes a first inside diameter D^, an 
intermediate inside diameter Dint> and a second Inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters. O1 and D2, are substantiaHy equal. 
10 In ah exemplary embodiment the first and second inside diameters, Di and D2, are 
greater than VhB intennedlate inside diameter bmr- 

The first end 300b of the tubular member 300 is ooiqDled to the Intermediate portion 
300d by the first tapered pbrtion 300c. and the second end 300r of the tubular member 

IS is coupled to the intermediate portion by the second tap«ed portion 300e. In an 
exemplary emtxxlinient, the outside diameters of the first and second ends, 300b and 
SOOfp of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. Tlie first and second ends, 300b and 
300f, of the tubular WBrnber 300 include wail thicknesses, ti and ^2. respectively. Ir^ an 

20 exemplary embodiment, the out^ diameter of the intermediate portion 300d of the 
tubular nnember 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intemnediate portion 300d of the tubular 
member 300 includes a wall thidcness t^r* 

25 In an exemplary embodiment, the wall thiclcnesses t, and ta are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300, In an exem|;riary embodiment, the wall 
thidtnesses, ti and tz, are both greater thari the wail thid^ness tiNt in order to optimally 
match the burst strength of the first and seccxid ends, 300a and 300f, of the tubular 

30 rnenriber 300 with the intermediate portion 300d of the ^ 

In an exemplary embodiment, the frot and second tapered portions. 300c and 300e. 
are incBned at an angle, a, relative to the iongitu<fihal direction ranging from about 0 to 
30 degrees in order to optimally fadlitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the Intennedlate portion SOOd. of the tubular member 300 in order to rrtinimize 
stress concentrations. 

5 

The intermediate sealing member 300g Is coupled to the outer surface of the 
intennediate portion SOOd of the tubular member 300. m an exemplary embodiment, 
the Intennedlate sealing member 300g seals the interface between the intemnediate 
portion 300d of the tubular member 300 and the Interior surfoce of a weDbbre casing 

10- 305, or other pree}dstingslnjcture, after the radial ex^ 

the Intermediatef portion SOOd of the tubular member 300. In an exemplary 
embodiment, the intennediate seaRng menter 300g has a 8ul>9tantially annular cross 
section. In an exemplary embodiment the outolde diameter of the intemnediato sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 . ends, SOOa and a)Or, of the tubular merriber 300 in order to optimally prctect the 
intermediate sealing momber 300g during placennent of the tubular member 300 within 
the wellbore casings 305. The intarmediate seaBrtg member 300g may be fabricated 
from any number of conventiondl oommerdaily available materials such as, for 
example, thermoset or thermoplastic polymers. In an exemplary embodiment, the 

20 Intermedtate sealing member 300g is fabricated from thermoset polymers in order to 
optimally sea) the radially expanded intermediate portion 300d of the tubular memt>er 
300 wth the weflbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intennnedlate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and Sa to 5d, faft an exemplary' embodiment, the tubular member 
300 to formed by a process 400 that Includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fbnning threaded connedions in both expanded upset ends of the tubular 
member in step 420; and (5). putting a sealing material on tha outside dianieter of the 
non-expanded intermediate portion of the tubular member In step 425. 
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As illustrated in PIG. 5a, in step 405, both ends, 500a and 500b, of a tubular nnember 
500 are upset using oonventibnal upsetting niethods. The upset ends, SOOa and 500b, 
of the tubular member 500 indude the wall thicknesses U and t2* The intenmedlate 
portion 500c of the tubular member 500 includes the wail thldcrwss tiNT and the Interior 

5 dameter Dm- In an exemplary enribodlrnent, the wall thidcnesses ti and t2 are 
substantiaify equal hn order to providck burst strength that is substantially equal along 
the entire length of the tubular member 500. In ah exemplary embodiment, the wall 
thicknesses ti and ta are both greater than the wall thickness tir^ in order to provMe 
burst strength that is substantially equal silong the entire length of the tubular member 

10 500, and also to optimally fecUHate the fbrmation of threaded connections in the first 
and second ends, SOOa and 500b. 

As illustrated in Fig. 5b, In steps 410 and 415, both ends, SOOa and 5Q0b, of the tubular 
member 500 are radially expanded using convisnttonal radlaf expanston methods, and 

15 then both ends, SOOa and 500b, of the tubular member are stress relieved. The 
radially expanded ends, SOOa and 500b. of the tubular member 500 include the interior 
diameters Oi and D2. tn an exemplary embodiment, the interior dtanteters O1 and 
are substantially equal in order to provide a burst strength that is substantially equal, in 
an exemplary embodirpent, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dint ranges from about 100% to 120% in order to facilitate the subsequent 
radial expanston of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thtoknesses ti, t2, and tm 
of the tubular member 500; the inside diameters Di, and Dmt of the tubular member 
25 500: the insUe diameter of the wellbore ca^g, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Dom of the 
expanskm cone that will be used to radially expand the tubular member 500 within the 
wellbore casing Is given by the fbltowing expresston: 

h 

3D 

where ti = t2; and 
Di = D2- 

By satisfying the relattonship given in equatton (1), .the expanston forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relatioriship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 900 for subsequent 
radial expansion and plastic deformation of tfw tubular member 500 for fabricating 
5 and/or repairing a weilbore casing, a pipeline, or a ^ctural support. 

As illustrated in Fia Sc. In step 420, converitiorial threaded connec8ons, 500d and 
500e, are Ibrmed in both expanded ends, 500a and 600b. of the tubular member 500. 
In an exemplary embodiment, the threaded connecHons, 500d and 600e, are provided 
10 using conventional processes for fbnnlng pin and box type threaded connecHons 
available ftom Alias-Bradford. 

As yiustraied in Fig. 5d, in step 425, a seeling member 500f is then applied onto the 
outside diameter of the non-expanded Interrnediate portion 500c of the tubular inember . 

15 500. The sealing member 500f may be applied to the outside diameter of,the non- 
expawled IntennedljBte portion 500c of the tubular member 500 using any number of 
conventional commercially available methods, in a preferred embodiment, the sealing 
member SOOf is applied to the outside diameter of the intermediate portton SOOc of the 
tubular member 500 using commmcialiy available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to. and/or Incorporate one or more of the 
teachings of. the tubular members 300 and 500. 

25' 

Referring to Fig. 6. an exemplary en^iment of tubular expansion cone 000 fbr 
i«lially expanding the tubular menriMrs 206, 214, 220, 300 and 500 will now be . 
described. The expansion oorie 600 deftom a passage 600a and includes a front end 
60S, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment, the Mial expansion section 61S includes a first conical 
outer surface 620 and a second oonical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second oonical outer surface 625 
Includes an angle of attack 02. In an exemplary embodiment, the angle of atlacli 01 is 
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greiater than ttie angle of attack 02. In this manner, the first conical outer surface 620 
opfimally radially expands tfte Intermediate portions, 206c 214c 220c» 300d» and 500c, 
of the tubular members, 206. 214, 220, 300, and 500, and the second conical outer 
surface 525 op^ally radially expands tie pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f. and 500a and 500b. of the 
tubular nwnbers. ^» 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes, an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 Includes an aftgle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 - d^bnm the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may Include 3 or more adjacent conical outer surfaces having 
anglM of attack that decrease from the front end 60S of the expanston cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 Referring to Fig. 7. another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, arul a radlai 
expansion section 715. In an exemplary embodiment, the radial expanshxi section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabdokt shape. In this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expanston cone. The pareboik: outer profile of the outer surface of the radial 
expanston section 715 may tie formed using a plurality of adjacent discrete conlcai^ 
sections and/or using a continuous curved surface. In tills manner, the region of the 

2S outer surfeoe of the radial expanston se^Oon 715 adjacent to the flront end 705 of the 
expansion cone 700 may optimaBy radially expand the. intermediate pcrttons, 206c 
214c 220c. 300d. and 500c. of the tubular membdre. 206. 214. 220, 300, and 500, 
whfle the region of the outer surface of the radial ^q>anston secHon 715 adiacent to the 
rear end 710 of the expanston cone 700 may optimally radially mpand the pre* 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300f, arui SOOa and 500b. of the tubutar members. 206. 214. 220, 300 and 500. In 
an exemplary embodiment, the paratx>lic profile of the outer surface of the radial 
expanston section 715 Is selected to provkle an angto of attack that ranges from, about 
8 to 20 degrees in the Canity of the front end 705 of the expansloh con^ 700 and an 
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angle of attack in the vicinity <rf the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expanston cone 204 of the system 200 is 
5 substantially Identical to the expansion cones 600 or 700, and/or Incorporates one or 
more of the taacNngs of the expansion cones 600 and/or 70O. 

In several altamalive embodiments, the teachings of the apparatus 130, the system 
200, (he expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Refening to Fig. 8, In an aKerriative embodimsnt, conventional temperature, prsssure, 
and flow sensors, 802, 804. and 806, respective, ars operably coupled to the 
perforated tubulars 145 of the apparatus 130. The trniperature, pressure, and flew 

15 sensors, 802, 804, and 806. respectivety* in turri are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flew sensors to thereby control the operation of the flow control valves 
160 to enhance the operationai effldency of the apparatus 130. In several exenrplary 
embodiments, the control algorithms ubTized by the controller 810 for controlling the 

20 operatton of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perfixated tubular members 145 are conventional. 

Refening to Fig. 9, in an alternative embodiment, a solid tubular merrd>er 905 is 
coupled to one of the perforated tubutar members 145 by radially expanding and 

25 plastically deforming the solid tubular member into engagement with the perforated 
tutHilar memt>er in a conventional manner and/or using one or more of the radial 
expanskm methods disclosed in one or mors of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02. filed on 12/3/1999, 
(2) U.S. patent application serial no. Q9/S10.913, attomey docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent appttcation serial no. 09^02,350. attomey docket no. 
25791.8.02, fited on 2/10^000, (4) U.S. patent appRcatton serial no. 09M4p,338. 
attorney dodcet no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent applteatton serial 
no. 09/523,460, attomey dodcet no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
applteation serial no. 09/512*895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/51 1,941 , attorney docket no. 2579116.02. filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791 17.02, filed on 6/7/2000, (9) U.S. patent appHcatton serial no. 09/559,122, 
attorney docket no. 25791.23.02, filed on 4/26/2OO0, (10) PCT patent application serial 

5 no. PCT/US0Wie635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provistonal patent applicatiDn serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provistonal patent application serial no. 60/154,047, attorney 
docket no. 2579129. filed on 9/16/1%9, (13) U.S. provisional patent applicatton serial 
no. 60/159,082,> attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 

10 provistonal patent application serial no. 60/159,039, attorney docket no. 25791 .36, fOed 
on IOi/12/1999, (IS) US. provisional patent applicatkm serial no. 60/159,033, attorney 
docket no. 2579137, filed on 10/12/1999. (16) U.S. pro^^onal patent appiicafion serial 
no. 60^12.359, attorney docket no. 2579138, filed on 6/19/2000. (17) U.S. provisional 
patent applicatton serial no. 60/165.228, attorney docket no. 2579139, fited on , 

15 11/12/1999, (18) U.S. provisk)nal patent applicatkm serial no. 60/221,443, attorney 
docket no. 2579145, filed on 7/28/2000, (19) U.S. provistonal patent appDcatiOT serial 
no. 60/221,645. attonwy docket no. 2579146, filed on 7/28/2000, (20) U.S. proviskmal 
patent application serial no. 60/233,638^ attorney docket no. 2579147, filed on 
9/18/2000, (21) U.S. provistonal patent application serial no. 60/237,334, atlontey 

20 docket no. 2579148, filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270.007, attorney docket no. 2579150, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent applteation serial no. 60/259,486, attorney 
docket no. 2579152, filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303,740, attorney docket no. 2579161, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791S9, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 2579167, filed on 9/6/2001; (28) U.S. pra^istonal patent applicatkm serial 
no. 60.318,386, attorney docket no. 2579167.02, filed on 9/10/2001; and (29) U.S, 

30 utility patent applicatton serial no. 09/989,922, attonwy docket no. 2579169, filed on 
10/3/2001, the disclosures of vAich are incorporated herein by r^renoe. In this 
manner, the solkt tutHJlar niemt}er 905 fkikttely seals the radial passages fornied in the 
pefforated tubidar mennbdr 145 .therAy preventing the passage of fluMto materials 
and/orformatton materials through the perforated tutHilar nn^^ 

42 
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Referring to Fig. 10, in an alternative embodiment, the radial openings In one of the 
perforated tubular members 145 are sealed by injecting a hardenabie fluldic sealing 
matertai 1005 into the radial openings in the one perforated tubular member by 
5 posi&mlng a dosed ended pipe 1010 having one qt more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 af\6 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenabie fluUlc sealing material 1005 Is then 
injected into the radial openings In the me perforated tubular mieinber 145. The 

10 sealbng members 140 prevent the passage of the hardenabie fluidic sesding material 
out of the annulus between the one pirated tiAular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenabie Huidic se^g material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surfeoe of the one perforated tubular member 145. in an exemplary 
errtbodiment, the hmienabla fluldic seaBng material Is a curabte epax^ resin. 

in an aitemative embodiment, as Illustrated in Rg. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radiaiiy expanded and plastically 

20 deformed into contact with the surrounding formation 125 thereby compressing the 
surrounding fonration. In this manner, the sunounding formation 125 is mainteined in 
a stete of compression thereby stabilizing the surrounding fonnation, reducing the flow 
of loose particles from ttie surrounding fonnation into the radial openings of the 
perforated tubular memb^ 145. and enhancing the recovery of hydrocart)ons from the 

25 surrounding fonnation. 

In an aitemative embodiment, a seismic source 1105 positioned on a surfeoe . 
locaGon to thereby impart seismic energy into the fbnmatlon 125. In this manner, 
partldes lodged in the radial openings in the perforated tObuter member 145 may be 
30 dislodged from the radial operrings thereby enhancing the subsequent recovery of 
hydrocEffbons from the fbrmatlon 125. 

In an aitemative embodiment, etfter the perforated tobuiar member 145 has been 
radtelly expanded and pteustically formed into oontect with the surrounding formation 
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125, thereby oouF^ing the perforated tubular member 145 to the surrounding fonnation» 
an impulsive toad is applied to the perforated tubular member The impulsive toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive toad is then transferred to the sunounding fomiatton 125 
5 thereby compacting and/or slurrifytng the sunoundirvg formation. As a result, the 
recovery of hydrocarbons from the fomnatton 125 is enhanced* 

In an alternative embodiment, as illustrated In Rg. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 • formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed Into contact wtththe weUxire casing 1205 thereby 
compressing the surrounding formation 125. in this mannerp the surrounding fbmiation 
125 Is maintained in a stdte of compression thereby stabilizing the surrounding 

15 fonratton, reducing the flow of loose particles from ttte sunroundihg formation into the 
radial openings of the perforated tubular member 145> and enhancing the recovery of 
hydroc£urtx)n8 from the surrounding formatton. 

In an attemative Mibodiment a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from tiie formatton 125. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded arid plastically fomied into contact with the wellbore casing 1205, 
theraby coupling the perforated tubular member 145 to the surroundirig formation, an 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The Impulsive load is then transfarrad to the surrounding fbnnation 125 
fliereby< compacting and/or slumping the sunoundir^ formation. As a result, the 
recovery of hydrocartxms from the fomiaUon 125 Is enhanced. 
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Referring to Fig. 13, in an alternative emtxxiiment. one or more perforated tutHilar 
members 1305 are ooupited to one of the perforated tubular members 145 by radialiy 
expanding and plasticafly defbnning the perforated tubular n)enr)ber into engagement 
with the perforated tubular men^ in a conventional mariner and/or using one or more 
5 of the radial expansion methods disdbsed in one or more of the following: (1) U.S. 
patent application serial no. 09/454.139. attorney dodcet no. 25791.03.02. filed on 
12/3/1999. (2) U.S. . patent application serial no. 09/510.913. attonney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent application serial 

10 no. 09/440.338, Momey docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
appDcatkm serial no. 09^23.460. attorney docket no. 25791.11.02, filed on 3/10/2000. 
(8) U.S. patent appGcatton serial no. 09/512.895. attorney docket no. 25791.1Z02. filed 
on 2/24/2000, (7) U.S. patent applicatton serial no. 09/511.941, attorney docket no. 
25791.16.02. fUed on 2/24/2000, (fi) U.S. patent appiteation serial no. 09/588,946. 

15 attomey dodiet no. 25791.17.(12, filed on 8/7/2000. (9) U.S. patent applkation serial 
no. 09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent 
appDcatkm serial no. PCT/USOQ/18835, altomay docket no. 25791.25.02. filed on 
7/9/2000, (11) U.S. provisional patent appOcatkin serial no. 60/162,671. attorney docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provistonal patent appllcatkm serial no. 

20 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent application serial no. 60/159.082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent applicatkm serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. 60/159,033. attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 

25 provisional patmt appllcatton serial no. 60/212,359. attorney docket no. 25791.38, filed 
on 8/19/2000. (17) U.S. provisional patent application serial no. 60/165.228. attorney 
docket no. 25791.39. filed on 11/12/1999. (18) U.S. provisk>nal patent application serial 
no. 60/221,443. attorney docket no. 25791.45, filed on 7i!28/2000, (19) U.S. provisional 
jwteht appUcatton serial no. 60/221,645, attorney dodcet na 25791.46. filed on 

30 7/28/2000, (20) U.S. proviskxiai patent appGcatton serial no. 60/233.638. attorney 
docket no. 25791.47. filed on 9^18/2000. (21) U.S. provistonal patent applkatkxi serial 
no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provtetonal 
patent applkalion serial no. 60/270.007. attorney docket no. 25791.50, filed on 
2/20/2001; (23) U.S. piovlslonar patent applteatton serial no. 60/262.434, attorney 
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docket no. 2S791.51, filed on 1/17/2001; (24) U.S. provisional patent application s^l 
no. 60/259.488. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent application, serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001 ; (26) U.S. provistonal paterit applicatim serial no. 60/31 3,453, attorney docket 
S no. 2S791.S9. filed on 8/20/2001; (27) U.S. provisional patent applicatnn serial no. 
60/317.985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicatkm serial no. 60/318.386, attorney docket na 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent appncalion serial no. 09/969,922. attorney docket 
no. 25791.69. fled on 10/3/2001. the disdosures of wtiteh are incorporated herein by 
10 reference. In this rramner. the perforated bdwleir member 905 modifies the ftow 
characteiistks cf the perforated tubular member 145 tb«eby pemrritting the operator of 
the apparatus 130 to modHy the overei flow characterisflcs of the apparatus. 

In an diematlve embodinierit, as illustrated In Rg. 14. a one-way valve 1405 such as.^ 

15 fbr example, a check valve fluidicly couples the interior (rf a pair of adjacent perforated 

tubular members, 145a and 14Sb. that extract hydrocarbons from corresponding 

subterranean anes A and B. In this manner, if zone B becomes depleted, 

hydrocarbons that are bdngmtracted from 2one A will not flow bitotfw depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothennal energy from a targeted subterranean geothennal mne 1 505. In this 
manner, the operational efficiency of the extractkm of geothennal energy Is significantly 
enhanced due to the increased internal diameters of the varkxis radially expanded 
25 elements of the apparatus 130 that penntt greater volumetric flows. 

In an altemattve embocfiment. the perforated tubular members. 145, 210, 212. 216,. 
218. and 1305 of the apparatus 130 may be cleaned by furiher radial expansion of the 
perforated tubular membere. In an exemplary embodiment, the amount of further radial 
30 expansion rsquirM to dean the radial passages of IN peifbfated tubular members 
145. 210, 212, 216, 218, and 1305 of the apparatus 130 ranged frdm about 1% to 2%. 

An apparatus^has been de8eri)ed that includes a zonal Iscriatton assembly inducfing 
one or more solkl tubular nrtendsers. each solid tubular member including one or more 
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external seals, and one or more perforated tubular memt)er5 coupled to the solid 
tubular members, and a shoe coupled to the zonal isolatton assembly. In an exemplary 
embodlnDent, the zonal isolation assembly further includes dne or mc^e intemnediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each interniedlate solid tubular, member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materkils between the tubular 
membem. In an exemplary embodiment, one or more of the intennediate solid tubular 
nriernbers include one or more valve members. 

10 

An i«)paFatus has also been described that includes a zonal isolation assembly that 
includes one or mdre primary solid tubutars, each primary solid tubular Including one or 
more external annular seals, n perforated tubuiars coupled to the primary sdid 
tubulars, and n-1 intenmedlate solid tubuiars coupled to and interleaved among the 
15 perforated tubuiars, each intermediate soiki tubular including one or more external 
annular seals, and a shoe coupled to the aipnal Isolation assembly. 

A method of isolating a first subterranean zone from a second sutrten^nean zone in a 
wellbore has also been described that includes positioning one pr more primary soUd 

20 tubuiars within the wellbore, the primary solid tubuiars traversing the first subtenanean 
zone, positioning one or more perforated tubuiars within the wellbore, the perforated 
tubuiars traversing the second subtenanean zone, fluidtdy coupling the perforated 
tubuiars and the primary solid tubuiars, and preventing the passage of fluids from the 
first subterranean zone to the second subtenanean zone within the welibore external to 

25 the solid and perforated tubuiars. 

A method of extracting materials fnm a producing subterranean sme in a weObbre, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more primary solid tubuiars v^thln the wellbore, fluidicly coupling the 
30 primary solid tubuiars with the casing, positioning one or more perforated tubuiars 
within the weiibore, the perforated tubuters traversing the producing subtenanean 
zone, fluidicly coupling the perforated tut)ulars with the primary solid tubuiars, fiuldiciy 
isolating the producing subtenanean zone from at teast one other subtenanean zone 
within the wellbore, and fluidicly coupling at least one of the perforated tubuiars with the 
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prixludng subterranean zone. In an exemplary embodiment, the method further 
Indudes controllably fluididy decoupling at leaet one of the perforated tubulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subteinranean fonriation including 
a weUbore, a zonal isolation assembly at least partialty positioned within the wellbore 
that includes one or more solid tubular members* each solid tubular member including 
one or mm external seab, and one or more perforated tubular members coupled to 
the solid tubular nnembers. and a shoe positioned within the wellbore ooupled to the 

10 • zonal isbiatim s^senribiy, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among th^ perforated lubidar members, each intermediate solid tubiilar member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular nnembers 
are formed by a radial expansion process performed within the wellbore. In an 
exerrvlary embodiment, the zonal isolation assembly further comprises one or nrK>re 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary emt)odiment, one or more of the 
intennediate solid tubular members Include one or more valve members for controlling 
the now of fluids between the solid tubular members and the perforated tubular 
memt>ers. 

25 An apparatus has also been described that includes a subterranean formation including 
a wellbore, a zonal isolafion i^sembly positioned within the wellbore that includes one 
or more prirnary solid tubulars. each primary solid tubular inchiding one or more 
external annular seals, n perforated tubidars positioned coupled to the primary solid 
tubulars, and n-1 intennediate solid tidHilars coupled to and interleaved among the 

30 perforated tubulars, each intermediate soGd tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the Intenmedlate solid 
tubulars me fbmied by a radid expanskxi process performed within the wellbore.. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also t)een described that includes positioning one or more primary solid 
tubulars within the weilbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the weilbore* the perforated 
5 tubulars traversing the second subterranean zone, radial^ expanding at least one of 
the prinmry solid tubulars and perforated tubulars within the weilbore, fluldlcly coupling 
the perforated tJbulars and the prinnary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
weilbore external to the primary solid tubulars and perforated tibulars. 

10 

A mettiod of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the welltxHe Including a casing, has also been described that includes 
positioning one or more primary solid tubulars wWiin the weilbore, positiorAig one or 
more perforated tubulars within the weilbore, the perforated tubulars taversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the welbore. fluidicly coupling the primary 
solid tubulars with the casing, flukJIcly coupling the perforated tubulars with the primary 
solid tubulars, fluidicly isolating the producing subtenanean zone from at least one 
other subtenanean zone within the weilbore, and fluididy coupling at least one of the 

20 perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the method further includes controllably fluidicly decoupling at least one 
of the perforated tuknjiars from at least one other of the perforated tubulars. 

An apparatus has also been described that includes a subterranean formation including 
25 a wstlbore. a zonal isolation assembly positioned within the weilbore that includes n 
solid tubular memtiers |x>sWoned within the weilbore, each solid tubular merriber 
Including one or rnore external seats, and n-1 perforated tubular members positioned 
withbi the wellbora coupled to and interleaved among the solid tubulM* members, and a 
shoe positioned within the weilbore coupled to the zonal isolation asserhbly. In an 
30 exeinplary embodiment, the zonal Isolation assembly further comprises one or more 
valve memben^ for controlling the flow of fluids between the soBd tubular members and 
the (lerforated tubular members* In an exemplary embodiment, one or more of the 
solid tubular members include one or more valve members for controlling the flow of 
fluids between ttie solid tubular ririembers and the perforated tubular members. 
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A system for isolating a first &ubt6rrdn0an zone from a second subten^nean zone In a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within tha wellbore. the primary solid tubulars traversing the first 
5 subtenanean zone, means for positioning one or more perforated tubulars within the 
wellbore^ the perforated tubulars traversing the second siditenanean zone, means for 
fluidicly coupling the perforated tubulars and ttie primary solid tubulars, and means for 
preventbig the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perfbretad tubulars. 

A system for extracting materiais from a producing subterranean zone in a weHbors, at 
least a portbn of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

IS fluidicly coupling the primary soBd tubulars with the casing, means for positioning one 
or more perforated tidHiiars within the wellbore, the perforated tutnilars traversing the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars with 
the primary solid tubulars, means for fluidicly isolating the produdng subterranean zone 
from at least one other subtenranean zone within the wellbore, and means for fluidicly 

20 coupling at least one of the perforated tubulars with the prcxjucing subterranean zone. 
In an exemplary embodiment, the system further includes means for controliably 
fluidicly decoupling at (east one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positioning one or mora 
primary solM tubulars within the welibore, the primary solid tubulars traversing the first 
subterranean zone, means for posWonIng one or more perforated tubulars within the 
wellbore. the perforated tubuters traversing the second subtenranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
wKMn the welfoora, means for fluidicly coupling the perforated tubulars and the primary' 
solid tubulars, and means for preventing the passage of fluids firom the first 
subterranean zone to the second suUenanean zone within the wellbore external to the 
primary solid tubulars and peribnarted tubuters* 
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A system for extracting materials from a producing subterranean zone in a went>ore. at 
least a portion (tf the wallbore tnduding a casing, has also been descrSmi that Includes 
means for positioning one or mdie primsuy solid tubulars witMn the welibore, means for 

5 positioning one or more perforated tubuldrs withh the wellbore, the perforated tubulars 
traversing the producing si*tenranean zone, means for radially expanding at least one , 
of the primary solid tubulars and the perforated tubulars within the wellbore. means for 
fhiididy coupling the primary solid tubulars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulais, means for fluidicty isolating Ihe 

10 producing subtenanean zone from at least one other subterranean zone wHhIn ihe 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exetqplary embodiment, the system further 
includes means for controlldbly fiuidicly decoupling at least one of the pwforated 
tubulars firom at least one other of the perforated tubulars.. 

15 

A system for isolating. subterranean zones traversed by a welttx)re has also been 
de8crtt)ed that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveabte passage coupled to an end of the tutHJIar liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
Include a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of tfie intermediate portion, and a 

25 sealing member coupled to the exterior surfene of the Intemiediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside cflameters of the (4her tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary endxxliment, the wan 
thicknesses of the first and second expanded end portions are greater than the wan 

30 thickness of th? intermediate portion. In m exemplary embodiment, each expandable 
tubular member further indudes a first tubular transMk)nary member coupled between 
the first expanded end portion and the intermediate portkm, and a second tubular 
transitionary merhber coupled between the second expanded end portion and the 
intennediate portkin, wherein the angles of indination of the first and second tubular 
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transitionary members relative to the intemfiediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the Intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the iniemnedlate tubular section. In an exemplary embodiment, the 
ratio of the Inside diameters of the first and second expanded end portions to the 
intarior diameter of the intemiedlate portion ranges from about 100 to 120 percent In 
an exemplary embodment, the relationship between the wall thicknesses ti, t2, and tinr 

10 • of the first exparKled end portion, the second expanded end portion, and the 
intamnediate portion* respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dm of the first expmded md portion, the seomd expanded end 
portion, and the intenm^iate portion, respecHveiy, of the expandeMe tub^r members, 
aid the iriside diameter Di^ibom of the weHbore casing that the expandable tubular 

15 member virfll be inserted into, and the outside diameter Dam of tlie expansion cone that 
will be used to fadiaily expand the expandable tubiilar member within the wellbore is 
given by the following expression: 

wherein ti = 12; and virterein Di = D2. In an exemplary embodiment, the tapered end of 
20 the hjbuiar expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary err4x>diment, the angle of attack of the adjacent discrete tapered 
sectnns increases in a continuous manner from one end of the tubular expan^n cone 
to the opposite erKi of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary enrtfxxliment, the angle of attack of the outer surfece of the parabotold body 
increases In a oontniuous manner from one end of the paraboloid body to the opposite 
end of the parabolokJ body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subterranean zones traversed tyy a welbore has also been 
described that includes positioning a tubular nner within the wellbore, and radially 
expanding one or more discrete porttons of the tubular liner into engagement with the 
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wellbore. In an exemplary' embodiment, a plurality of decrete portions of the tubular 
Rner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular Oner are not radially expanded. In 
an exemplary embodinrtent, one of the disoete portions of the tubular liner is radially 

- 5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
ocpansion cone through the rsmsdning ones of the discrste portions of the tobular liner, 
in an exemplary embodiment, ihe tiAuldir Uner comprises a pluraliV of tubular 
meniMrs; and wherein one or mora of the tubular members are radially expanded into 

10 engagennent with the wellbore and one or inoie of the tubular rnembers are not radially 
expanded Into engagement with the weUbore. In an ocemplary embiDdiment. the 
tubular nnembers that are radially expanded into engagement with the wellbore 
comprise a portion that is radyiy expended into engagement with the weRbore and a 
portion tliat is not radially expanded into engagement wHh the weiibore. in en 

IS exemplary embodiment, the tubular gnec includes one or more expand^rie tubutar 
members that each include a tubular body comprising an intermediate portion and first 
and secoiid expanded end portkms coupled to opposing ends of the intermediate • 
portion, and a sealing member coupled to me exterior surfece of the intermediate 
portfon, and orie-or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the rhaximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubtdar members are interleaved among the 
expandable tubular members. 

25 

A system for isolatmg subterranean zones traversed by a weilbore has also been 
described that includes means.lbr positioning a tubular Bner within the weilbore, and 
means for radially expanding one or mors discrete portions of the tubular Uner Into 
engagement with the welttX)rB. In an exemplay embodiment, a plurality of discrete 
30 portions of the tubujar liner are radially expanded Into engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are ru>t radially 
expanded. In an exemplary embocfiment. one discrete portion of ttie tubular Rner is 
radially expanded by ir^ecting a fluMic material into the tubular linen end wherein the 
other dtecrete portions of the 'tiiAxjiar Ibier are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emt>odlment, the tubular Oner Includes a plurality of tubular memt)ers; and 
wherein one or n>ore of the tubular members are radially expanded Into erigagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement wRh the weDbore. In an exemplary embodiment the tubular members 
that are radially expanded into engagement with the wellbore include a portion that Is 
radially expanded into engagement with the welltxwB and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating si^rranean zones has also been described that mdudes a 
subterraiean fomnatlon defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete tocations. In an exemplary 
embodimenl, the tubular finer is coupled to the t)orehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes posilioning the tubular liner vrithin the borehote, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are ncM radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidtc material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radiaOy expanded by pulling an expansion cone 
through the other discrete portions of the tubular Kner. In an exemplary enit>odinient, 
the tubular liner comprises a plurality of tubular members; and wherein one or nrvore of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an emntAaty embodiment, the tubular members that are radially, 
expanded into engagement with the borehole Include a pbrHon that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
' the radted expansion the tubular liner includes cme or more expandable tubular 
membefs that each Irtdude a tubular body odfnprls,lng an Intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion^ and a sealing member coupled to the exterior surface of the intennediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular nnembers are greater than 
or equal to the maximum inside diameters of the expandable tubular rr^mbers. In an 
exemplary embodiment, the tubular Nner includes a plurality of expandable tubular 
5 members: and wherein the slotted tubular members are interleaved emong the 
expandable tubular menrd>ers. 

Ari apparatus has been described that Includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member induding one or more 

10 external seals, one or moie perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operak^ coupled to the perforated tubular 
mernbers for oontroUng the flow of fluidic jmaterials through the perforated tubular 
members, one or rhore temperature sensors operably coupled to one or more of \t\B 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular membere, one or more pressure sensors operably coupled to one or 
more of the perforated tubular mernbers for nrxxiitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operebly coupled to 
one or mm of the perforated tubular nr^nftt)ers for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensore, arx) the flow sensore for nrK)nitoring the temperature, pressure 
and floMf sensors and controlling the operation of the flow control valves. At least one 
of the soiitf tubular members and the perforated tubular merrtere are fbnmed by a 
radial expansion prociess perfbnned within the weilbore. 

25 - 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
weilbore has also been described that ftidudes positioning one or more solid tubulare 
within the weUbore^ the solid tubulare traversing the firet subterranean zone, positioning 
one or more perforated tubulare within the weilbore, the perforated tubulare travereing 

30 the second subtenranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulare within the weilbore, ftuididy coupling the perforated 
tubulars and the solid tubulare, preventing the passage of fluids from ttte first 
subterranean zone to ttie second subterranean zone within the weilbore external to the 
solid tubulars end perforated tubulare, nnonitoring the operating temperatures, 
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pressures; and flow rates within one or more of the perforated tubulars, and oontroHing 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method erf extracthg materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or mpre soDd tubulars within the wellbore, positioning one or more 
perlbrated tubulars within the wellbore* the perforated tubulars traversing the producing 
subterranean zone, radiaily expanding at least one of the solid tubulars and the 

10 perforated tubulars within the welibora, fluididy coupBng the solid tubulars with the 
casing, ftjididy coupling the perforated tubulars with the solid tubuliars, fluididy 
isolaling the producing subtemanean rone from at least one other subterranean zone 
within the wellbore, fluididy cwpling at least ohe of the perforated tubulars with the 
produdng subterranean zone, monitoring the operatfrig temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenranean zone from a seoond subterranean zone in a 
20 weUbore has also boen described that includes means for positioning one or rrtore solid 
tubulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or nwre perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to me solid tubulara and perforated 
tubulais, means for monitoring the operating tenriperatupes, pressures, and flow rales 
witidn one or more of the perforated tubulars. and means for controlling the flow of 
30 fluidic materials through the perforated tutHilars as a foncdon of the monitored 
operating temperatuiiss. pressures, snd flow rates. 

A system for extracting materials from a produdng subtenanean mne In a walBxTO, at 
least a portion of the weUbore induding a casing, has also been descrfoed tt^^ 
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means for positioning one or moiB solid tubulars within the wel]t)ore, means for 
positioning one or more perforated tubulars within the wellt>ore, the perforated tutnilars 
traversing the pnxiucing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means ifor fluldicty coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wsllbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressi^, and flow rates within one 

10 or mm of the perforated tubuldrs, and means for controlling the flow of IhJldic 
materials through the perforated tubulare as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonah Isolation assen^ly 
15 including: one or more solid tajbular members, each solid tidndar member hdudmg one 
or mora external seals, one or more perforated tubular nnembers each Induding radial 
passages ooi4)led to the solid tubular menrAers, and one or more soDd tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the ra»Jial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tMbular members are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are fonrned by a 
radisd expansion process perfbmned within the wellbore. 

25 A method of Isolating a first subtennanean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each ihdud^ one or mora radial passages within the 
wrilbore, the perforated tubulws traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars witltin the wellbore, 
fluididy couplirig the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the finsit subterranean, zone to the second subterranean zone 
within ttie weObore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the Interior of one or more of the 
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perforated tubulars, and radially expanding and plastjca!ly defomiing the solid tubular 
lineis ^thin the Interior of one or nriore of the perforated tubu[ars to tluidicly seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a pndducing subterraneari zone in a wellbore, at 
least a portton of the weDbore including a casing, hajs also bmn described that includes 
positioning oob or more solid tubulars vvithin the weHbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore. the 
perfbrated tubulars traversing the producing subten^nean zone, radially expanding at 

10 least one of the soDd tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tidnilars with the casing, fluMidy courting the perforated tubulars 
with the solid tubulars,. fiuidicly Isolating the producing subterranean zone from at least 
one other subterranean zone wRNn the wellbore, fiuidicly coupling at least one of the 
perforated tutNilani with ttie producing subterranean zone, positioning one or more. 

15 solid tububr Bners within the interior of one or mors of the perforated tubulars, and 
radifirily expanding and plasticaliy defomiing the solid tubular liners within the interior of 
one or more of the perforated tubulars to fiuidicly seal at least some of the radial 
passages of the perfbrated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means fcx- positioning one or more sofid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zorve. 
means for positioning one or more perforated tubulars each including me or more 
radial passages within the wellbore, the perforated tubulars traversing the secorttl 

25 subterranean 2Dne, means for radially expanding at teast one of the solid tubulars and 
perforated tubuters within the weDbore. means for fiuidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first . 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary wild tubulars and perfbrated tubuiara, means for positioning one or more solid 

30 tubular Bners within the interior of one or more of the perfbrated tubulars, and means 
for iadieily expanding and plasticaily deforming the soHd tubuter linere within the interior 
of cro or more of the perforated tubulare to fluididy seal at least some of the radial 
passagesof the perforated tubulars. 
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According to anottier aspect of the present invention» a system for extracting materials 
from a producir)g subterranean zone in a welltK)re, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the wellbore» means for positioning one or more perforated 
5 tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulin ar^l the perforated tubulars within the wellbore, means 
for fluididy couplhg the solid tubulars with the casing, means for fluidiciy coupling the 
perforated tubulars with the solid tubulars. means for fluidUy Isolating the producing 

10 subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone, meians for positionmg one or mors solid tubular liners within the 
interim of one or more of the perforated tubulars, and means for radialty expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidiciy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that ir>dudes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 

20 or more extemal seals, one or nrK>re perforated tubular members each lnciudir>g radial 
passages coupled to the solid tubuteir members^ and a seaimg material coupled to at 
least some of the perforated tubular members tor sealing at least some of the radial 
passages of the perforated tubular members, arxl a shoe coupled to the zonal isolation 
assembly. 

25 . 

A method of isolating a first sutrterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
wtIMn the weHbore, the solid tubulars trsfversing the firrt subtenranean zone, positioning 
one or more perforated tubulars each Including one or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the sofid tubulars and perforated tid)ulars within the weHbore, 
fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids ftom the first subtenanean zone to the second subterranean zone 
within the woUbore extemal to the primary solid tubulars and perforated tubulars. 



sealing off an annular region within at least one of the perforated tubulars, and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubutars. 

5 A method of extracting materials from a producing sutrterranean zone in a weilbore, at 
least a portion of the wailtiore including a casing, has abo bem described that indudes 
positioning one or .more solid tubulars within the weilbore, po^oning one or more 
perforated tubulars each indudvig one or more radial passages vritNn the weilbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tutnjiars and the perforated tubOtafs within the welibore, fluididy 
coupling the soHd tut>ularB with the casing, fluididy coupRng the perforated tubuianrs 
with the solid tubulars. fluididy Isolating the pmdudng subterranean zone from at least 
one otiier subterranean rane within the weilbore, flukHdy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and inJecHng a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system fc^ isolating a first subtenianean zone from a second subterranean zone in a 
20 wellt>ore has also been described that includes means for positioning one or more sdid 
tubulars within the weilbore, the solid tubulars traversing the first subten^nean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within tfie weilbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perfbratad tubulars within the wellbbre. means for fluididy coupling the perforated 
tubulars and the sofid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within ttie weilbore external to the 
primary solid tubulars and perforated tubulars, means for sealng off an annular region 
within at least one of the perforated tubulars. and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular ragions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranean, zone in a weiit)ore, at 
least a portion of the welitiore induding a casing, has also been described that includes 
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means for positiontng one or more soild tubulars virithin the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the welit^ore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluididy coupling the' solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fliAJidy isolating the producing subterranean zone firom at 
least one other subterranean zone withfrt the weillxKe, means for fluldtely coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubulafB, arki means 
for. Injecting a hardenable fbidic sealing mfterfal Into the sealed annular regions of the 
perforated tubulars to seal otf at least sorhia of the radied passages of the perforated 
tubulars. 

15 An apparatus has also bem described that includes a zonal isolation assembly 
positioned within a weHbcre that travsrses a subterranean fonmatlon including: one or 
more solid tubular members, each solid tubular member Including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular memt)ers. 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 memt>ers and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
menr4>efs are radially expanded into intimate contact with the subtenranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation omipress the 

25 subterranean fomiation. 

A method of isolating a first subterranean zone fltm a second subterranean zone in a 
wellbore has also been described that includes positiorring one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, posiflonbig 
30 one or more perforated tubulars wHhiri the wellboie each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary soHd tubulars and perforated tubulars within the 
wellbore, radially e)q)andlng at least one of the perforated tibulars Into intimate contact 
wWi the second subterranean zone, fluidiciy coupling the perforated tubulars and the 
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solid tubulars. and preventing the passage of fluids from the rirst subterranean zone to 
the second subterrar»an zcme withbi the welibore external to the solid tutnjlars and 
pertbrated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into Intimate contact with the second subterranean zone compress 
5 the second subterranean una. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtsnranean zone. In an exerrq>lary embbdbmnt. the 
method further includes vibraling the second 8id)teiTanean zone to dean the radial 
passages of the perfbralsd tubulais that are radially expanded into inUrnate contact 
10 with the.secondsubtensnean zone. In an exemplary mibodlment. the method further 
indudee applying an impulsive load to the perforated tubulars that are radially 
expanded into Intimate contact wHhttie second subtaianean zone to increase the rate 
of recovery of hydrKaibons from the second sMbterranean zone, 

15 A method of extracting matertab from a producb)g subtenranean zone in a welibore, at 
least a portion of the weDbore including a casing, has also been described that Includes 
positioning one or mors soHd tubulars wHNn the ««Hbore. positioning one or nnora 
.perfofBted tutwlars within the welibore each including orte or more racfial passages, the 
perforated tubulars traversing the producbig subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the welibore, radially 
expanding at least one of the perforated tubulars Into intimate contact with the 
producing subtenanean zone, fluidicly coupling the solid tubulars with the casing, 
fluMidy coupling the perforated tubulars with the solid tubulars. fluidicly isolating the 
producing subterranean zone from at least one other subtenranean zone wItNn the 

25 weBbore, and fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone. In an wce^npiary embodiment, the perforated tubulars 
that are ladlaily expanded Into Intimate contact wHh the producing subtenanean zorie 
compress the producing subtenanean zone. In an exemplary embodiment, the method 
further Includes vSrating the producing subterranean zonis to Increase the rate of 

30 reooveiy of hydrocarbons from the producing subterranean zorw. In an exemplary 
embodment. the method fcrthv includes vibrating the producing subtenanean zone to 
dean the radial pasrages of the perforated tubulars that are radially expanded into 
intimate coniiatx with the producing subtenanean zone. In an exmnplary embodimmt. 
the method further inchides applj^ng an Impulsive load to ttie perforated tubulars thai 



62 



are radially expanded into intimate contact with the producing subten^nean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 

5 welibore has also been described that includes means for positioning one or more solid 
fubulars within the wellbora, the solid tubulars traversing the first subtenanean zone, 
means for posiHoning one or more perforated tutnilars within the weUbwe each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean 2one, means for radially expanding at least one of the solid tubulars and ' 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subten^anean zone, means for 
fluUidy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fliMs from the first subterranean zone to the second 
sut)tanrdnean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
ocKnprises nteans for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase ttie rate of recovery of hydrocart>ons from the second subterranean 

20 zone. In an exmiplary embodiment, the system further includes means for vibrating 
the second subterranean zorve to clean the radial passages of the perforated tubulars 
. that are radially expanded into intimate contact with the second subterrar^an zone. In 
an exemplary embodiment, the system further includes means for* applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second sut)terranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system fior extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
30 means for positioning one or nrme solid tubulars writhin the weflbore, means I6r 
posittoning one or more perforated tubulars vrithin the wellbore each including one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at lent one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radidiy expanding at least one of the perforated 
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tubutars into intimate contact' with the producing subterranean zone, means for fluididy 
coupling the solid tubulars mth the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subtenranean 
zone from at least one other subterranean zone within the wellbore, and means for 
5 fluMldy coupling at least one of the p^rbratsd tubulars with the produdng 
subterranean zone* In m exemplary ennbodiment, the means for radlaHy expandir^g at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone oonrprisas means for ponQHassing the produdng subterranean 
zone. In an exemplary embodimentt the system further indudes means for vibrating 

10 the produdng sUbierrmean zone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment the system further 
indudes means for vibrating the produdng subtenanean ^ne to dean the radial 
passages of the perforated tubulars that are radiafly expanded into Intimate contact 
with the producing subterranean zone, in an exemplary embodbnent, the system 

^5 further indudes means for applying an irnpuisive load to the perforated tubulars that 
are radially expanded into tntirDate contact with the produdng subterranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subten'anean zone. 

An apparatus has ateo been described that indudes a zonal isolation assembly 
20 positioned )NMt\ a weNbore that traverses a subteiranean formation and indudes a 
perforated welibore casing, induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the soOd tubular nr^embers, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perfected 
25 tubular members are fonmed by a radial expansion process perfbnmed within the 
weilborB, and at least one of the perforated feibular menobers are radially expanded into 
intimate oontad with the perforated weilborB casing. In an exemplary embodiment the 
perforated tubuldr m6nrd)erB that are radially ejQ)anded into intimate contad the 
perfbrdled casing compress the subtenanean fbnmatidn. 

30 

A method of isolating a first subtenanean zone from a second sutrterranean zone in a 
wellbore that indudes a perforated casing that travenses the second subtenanean 
zorw. has also been described that indudes positioning one or more sdid tubuians 
within the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 



one or more perforated tubulars within the wellbore eac^ includingj one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluidtdy coupling the perforated tubulara and the -solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exomptary embodiment, the perforated tubulars that are 
radially expanded Mto Intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase tfie rate of "recovery of 
hydrocarbons from the second subterranean zone. In an exemplary eihbodimdnt* 0ie 
method further Includes vibreting the second subterranean zone to dean ttie radial 
passages of the perforated tutHdars that are radially expanded into Intimate contad 

15 with the perforated cashig. In an exemplary embodiment, the method further indudes 
applying an irhpulsive load to the perforated tubulars that are radially expanded into 
intimate oontact with the perforated casing to increase the rate of recovery of 
hydrocarbons frmn the second subterranean zone. 

20 A method of extracting materials from a produdng subten^nean zone in a wellbore, at 
least a portion of the w^lbore including a casing and a perfbreted casing that traverses 
the produdng subterranean zone, has also been described that includes positioning 
one or more solid tubulars within the wellbCKe, positioning one or more perforated 
tubulare within the wellbore each induding one or more radial passages, the perforated 

25 tubulare traversing the produdng subtenranean zone, radially exparxling at least one of 
the solid tubulare and the perforated tubulare within the wellbore, radially expanding at 
' least one of the perforated tubulare into intimate contect wim the perforated casing, 
fluidldy coupling the solid tubulars virtth the casing, fluididy coupling the perforated 
tubulare with the soHd tubulare, fluidlcly Isolating the producing subtenanean zone from 

30 at least one other subterranean zme within the wellbore, and fluididy coupling at least 
one of the perforated tubulare with the produdng subtenranean zone. In an exemplary 
embodiment, the perforated tubulara that are radially expanded Into Intimate conted 
with the perforated casing compress the pnxludng subterranean zone. In an 
exemplary embodiment, the m^hod further indudes vibrating the predudng 
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subterranean zone to increase the rate of recoveiry of hydrocartxxis from the producing 
subterranean zone. In ah exemplary embodiment, the method further indiKles 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubuiars that are radially expanded into intimate contact with the perforated 
5 casing/ In an exemplary embodiment, tlie method further includes applying an 
impulsive load to the perforated tubuiars that are radially expanded into intimate 
contact with the perforated tubuiars to increase the rate of recovery of hydmcarbons 
from the producing subterranean zone. 

10 A system for isolating a first subtenranean zone from a second subterranean zone in a 
wellbore that includes a perforated casing that traverses the second sublermnean 
zone, has elso been described that includes means for positioning one or more soitd 
tubidars within the'welibore, the solid tubuiars traversing the firet subtenanean zone, 
means for po^oning one or more perforated tubuiars within the wellbore each 

15 including one or more radial passagcis. the perforated tubuiars traversing the second 
subtenanean zone» means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore, nrteans for radially e)9andlng at least one of the 
perforated tubuiars into intimate contact with the perforated casing, means for lluididy 
coupCng the perforated tubuiars and the solid tubuiars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellbore external to the solid tubuiars and perforated tubuiars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing comprises means for 
comprsssbig the second subterranean zone* In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean 20m to Increase the nate 
of recovery of hydrocarbons from the second subterranean zone, in an exemplaiy 
embodiment, the system further Includes means for vibratmg the second subterranean 
zone to dean the radial passages of the perforated tubuiars that are radiaBy expainded 
Mo intimate contact with the perforated casing. In an exempiisry embodiment, the 

30 system further Ihdudes means for applying an impulsive load to the perforated tubuiars 
that am radially expanded into intimate contact with the perforated casing to Increase 
the rate of recovery of hydrocartwns firom the seioond subterranean zone. 
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A system for extracting mateiials from a producing subterranean zone in a wellbore, at 
least a pcMlion of the weilbora including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been descrH)ed that includes means for 
positioning one or more solid tubutars within the wellbore, means for positioning one or 
5 more perforated tubulars within the w^lbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least or)e of the solid tubulars and the perfbrated tubulars 
within the weiibbre, means for radially expanding at least one of the perforated tubulars 
Into intimate contact with the perforated casing, means for flindidy coupling the solM 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
. eoHd tubulars, means for fluididy isolating the prodi^ng subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupRng 
at least one of the peirforated tubulars with the produdng subterranean zor>e. In an 
exemplary embodiment, the means for radblly ej^nding at least one of the perfbrated 

15 tulHiiars into intimate contact with the fierforaled casing comprises means for 
compressing the produdiig subterranean zone* In an exemplary embodiment the 
further indudes nwans for vibrating the prcxJudng subterranean zone to increase the 
rate of recovery of hydrocarbons from the produdr^ subterranean zone. In an 
exemplary emtxidiment, the system further Indudes means for vibrating the produdng 

20 subterranean zorie to dean the radial passages of the perforated tubulara that are 
radially expanded into Intimate contect with the perforated casing. In an exemplary 
emt>odiment, the system further indudes nrmans for applying an impulsive load to the 
perforated tubutars that are radially expanded into intimate contect with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 

25 sutiterranean zone. 

An apparatus has al&b been described that indudes a zonal isotetlon assembly 
Induding: one or more solid tubular members, each solid tubular meniber irKduding one 
or mora external seab, one or nxve perforated tubuter mennbere each induding radtel 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the Interior surfoces of 
one or more of the perforated tubular members, and a ^)oe coupled to the zonal 
isolation assembly. At teast one of the sdid tubular membera as\6 the peribrated 
tubular members are formed by a radial expanston process perfomned within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion proodss 
performed within the weilbore. 

A method of isolating a first subtenranean zone from a second subterranean zone In a 
5 wellbore has also been described that Includes posiHorting or>e or more solid tubulars 
within the imllbore, the solid tubulars traversing the fnrst subterranean zone, positioning 
one or more perforated tubulars each Including one or more radial passages within the 
welbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wetibore, 
10 fluidicly coupling ttie perforated tubulars and the primary sold tubulars, preventing the 
passage of fluids from the first subtenanean 3X>ne to the second subterranean zone 
within the wellbore exterrial to the prlmsffy soDd tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the Interior of one or mors of 
the perforated tubulars, and radially expanding and plastlcalty deforming ttie perfbrated* 
15 tubular Ikiers within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also t>een described that includes 
positioning one or mors solid tubulars within the wellbore, positioning one or mora 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid, tubulars, fluididy isoteting the producing subterranean zone from at least 

25 one other subterranean zone within the wellbore, fluididy coupling at least one of Ihe 
perforated tubuters with the (mdudng subtenranean zone, positionlrig one or more 
perforated tubuter liners within the interior of one or more of the perforated tubulars, 
and radally expanding and plastically deforming the perforated tubular liners within tte 
interior of qne or more of the perforated tubulars. 

30 

A system for isolating a flrat subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more soHd 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or n)bre perforated tubulars each induding one or more 
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radial passages within the welltKXB, the perforated tubulars baversing the second 
* subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluidlcly coupling the perforated 
tubulars and the solM tubulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the Second subterranean zone within the wellborB external 1o the 
primary solid tubulars and perfbrated tubulars, means for positioning one or more 
perforated tubular I'mers within the interior of one or mdre of the perfbrated tubulars, 
and means for radially expanding and plastlcally defonning the perfbrated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing sutitenanean zone in a weltbore, at 
least a portion of the weUbore tndudmg a casing, has also been described that includes 
means for positioning one or more solid tubulars viritMn the welibore, means fbr 
positioning one or more pmfbrated tubulars each ihduding one or more radial 

15 passages wittiin the welibore, the perfbrated tubulars traversing the proAidng 
subterranean zone, means for radHally expanding at least one of the soOd tubulars and 
the perforated tubulars wHhin the wetlbore, means for fiuidicly coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
-soUd tubulars, means for fluididy isolating the produdng subtenanean zone from at 

20 least one other subtenanean zone wthin the weRbore; means for fiuidicly coupling 
at least one of the perforated tutHilars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of me or more of 
the perforated tubulars, and means for radially e)q)dnding and plastically defonning the 
perforated tubular linerd within the Interior of one or more of the perfbrated tubulars. 

25 

An apparatus has also been described that hdudes a zonal Isolation a8serTrit>ly 
induding: one or more solid tubular members^ each soOd tubular member induding one 
or more external seals, two or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 contrdlably ftuldldy coupDng the perforated tubular members, and a shoe coupled to 
the zomi Isolation assembly. At least one of the sdid tubular members and the 
perforated tubular memt)er5 are fbmmd by a radial expansion process perfbrnned within 
the welibore. 
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A method of isolating a first subterranean, zone from a second subterranean zone 
having a plurality of producing zones In a welSbore has also been described that 
includes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perfbra^^ 
5 including one or mora radial passages within the wellbore, the perforated tubulars . 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars wHhIn the wsttxn, fluidtcly coupling the perforated 
tubulars and the prinnary solid tubulars, preventing the passage of fluids ftom 0ie first 
subterranean zone to ttie second subterranean zone within the wellbore external to the 
10 primary solid tutwiars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zdnes 
that has been depleted. 

A nnethod of extracting materials from a wellbore having a plurality of producing 
1 5 subterranean zones, at least a portion of the weDbore including a casing, has also been 
described that includes positiorring one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars eadi indudtng one or more radial passages 
witNn the wellborB, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the weIlbore» fluidicly coupSng the solid tubulars with the casing, fluidtdy coupling 
the perforated tubulars with the solid tubulars, fluidicly Isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from* one of the producing zmes 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for Isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
Includes means for positioning one or more solid tubulars within the wellborB, the solid 
30 tubulars traversing the first subterranean zone, means for posIHoning one or more 
perforated tubulars each including one or more radial passages within the weDbore. the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expandinjg at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means fbr 
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preventiag the passage of fluids from the first subterranean zone to the second 
. subt^nranean ^ne within the wellbore external to the prinrtary solid tubuiars and 
perforated tubuiars, mews for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracSng materials from a plurality of producing subterranean zones in a 
welibore» at least a portbn of VhB welbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubuiars within the weUborei 
means for positioning one or mors perforated tubuiars each including one or more 
radial passages within the wellborB, the perforated tubuiars travming the producing 
subterranean zones, means for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wamxra, meeffis for fluididy coupling the solid 

15 tubuiars with the casing, means for fluidiciy coupling the perforated tubuiars with the 
solid tubuiars, means fior fliildteiy isolathng the producing subtenanean zone from at 
least one other subterranean zone within the weiibore, means for fluidiciy coupRng at 
least one of the perforated tubuiars with the producing subterranean zone, means for 
positlor^ng one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubuiars, and means for preventing fluids from passing from one erf the 
producing zones that has rK)t been defdeted to one of the producing zones that has 
been depleted 

An apparafais for extracting geothennal energy from a subterranean fomnation 
25 containing a soi^ of geothennal energy has also been described that includes a 
zonal isdaUon assembly positioned within the subtenanean formation including: one or 
more soHd tubular members, each solid tubular member Including one or more external 
sesds. one or more perforated tubular members each including radial passages coupled 
to the soM tubular members, and one or hnore perforated tubidar liners each Including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perfbrated tubular members, and a shoe coupled to the zonal isolatton assembly. At 
least one of the solid tubular members and the perforated tubular members are fonmed 
by a radial expansion process perfomned within the wellbore. 
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A metttod of isolating a first subterranean zone from a second subtorranean zone 
including a source a geothemial energy in a wellborn has also been described that 
includes positioning one or mors solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nnore perforated tulMilars 
5 each including one or more radial passages within the weiibore, the perforated tubulats 
traversing the second si^rranean zone, radialiy expanding at least one of the solid 
tubulars and perforated tubulars within the wellbdre. fkiididy coupling the perforated 
tubulars and the primary solid tubularB. ptreveriting the passage of fluids lirom the first 
suMerranean zone to the second subterranean zone withtn the wellbore external to the 
10 prhnaiy solid tubutus and perforated tubulars. poeitioning one or more perforated 
tubular Oners Mthin the Interfdr d one or more of the perforated tubulars. and radially 
expanding and plasticaliy deforming the perfbratad tubular liners within the Interior of 
one or more of the perforated bibulars. 

IS A method of extrBCiing.geothemial energy from a subterranean geothemnal zone in a 
wellbore. at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more sdid tubulars within the wellbore. positioning one 
or more perforated fajbUars each including one or mora radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothennal zone, radially 
.20 expanding at least one of the soPid tubulars and the perforated tubulare within the 
wellbore, fttrididy coupling the solid tubulars with the casing, nuididy coupling the 
perforated tubulars with the solid tubulars, fluWicly isolating the subterranean 
geothennal zone from at least one other subterranean zone within the wellbore, and 
fiuidiciy coupling at least one of the perforated tubular with the subterranean 

25 geothennal zone. 

A system for isolating a first subierranean zone from a second geothermai 
sdHenanean zone In a wellbore has also been described that Includes means for 
poslticining one or nx)re solid tubulars within the wellbore, the solid tubulars traversing 
30 the first sid>tenanean zone, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubuiais 
traversing the second geothermai subtenanean zone, means for radially expanding at 
least one of the solid ti^Hiias and perforated tubulars wNhln the wellbore. means for 
fiuidiciy coupling the perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids from the first sut)terranean zone to the second 
geothermal subterranean zone within tt)e weltbora external to the primary solid tubuiars 
and perforated tubuiars. 

5 A system for extracting geothemial energy from a subtenranean geothermal zone in a 
wellbore, at least a portion of the wellbbre including a casing, has also been described 
that includes means for positioning one or wore solid tubuiars within the wellbore, 
means for posifioning one or more perforated tubuiars each Including one or more 
radial passages within the wellbore, the perforated tubuiars trBversir)g the suUenanean 

10 geothermal zone, means fbr radially expanding at least one of the soOd tubutars and 
the parfbrated tubuiars within the wellbore, means for fluididy coupling the solid 
tubuiars with the casing, means fbr fluididy coupling the perforated tubuiars with the 
solid tubuiars, means for fluididy isolating the subterranean geothermal zone from at 
least one other subterranean zone within the welibora, and means for fluididy coupling 

15 at least one of the perforated tubuiars with the subtenanem geothenmal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
Induding: one or more solid tubular members, each solid tubular member induding one 
or woTB external seals, one or more perforated tubular membens each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members withiri the 

25 wellbore* 

A method of isolating a first subterranean zone from a second sutitonanean zone In a 
wellbore has edso been deserved that indudes positioning one or more sdid bibuiars 
within the wellbore, the solid ftjbidars traversing the first subtmanean zone, positiorring 
30 one or more perforated fajbulars within the welbore each induding one or more radial 
passages, the perforated tubuiars traversing the second subtermnean zone, radially 
expanding at least one of the primary solid tubulans and perforated tubulars^wiMn the 
wellbore, fluididy coupling the perforated tubuiars and the solid tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 



# 



within the weUtore external to the solid tubuiars and perfbrated tubulars, and cleaning 
materials fnxn the radial passages of at least one of the perforated tubuiars by further 
radid expansion of the perfmated tubuiars within the weilbore. 

5 A method of extracUng materials from a producing subterranean zone in a weilbore. at 
teas! a portion of the weilbore including a casing, has also been described that includes 
positioning one cr more solid tubuiars within the weilbore. posltioriing one or more 
perfbniled tubuiars within the weBboie wdti including one or more radial passages, the 
. perforated tubutars traversing the producing subterranean zone, radiatly expanding at 

10 least one of the solid tubuiars and the perforaled tubuiars within the weilboie.lluid^ 
coupling the solid tubuiars with the casing, fiuidiciy couplirig the perfbrated tubuiars 
with the solid tubuiars, fluldidy isolating the producing subtenanean zone from at least 
one other subterranean zone within the weUbore, fiuidiciy coupling at least one of 'the 
perforated tidwlars wiOi me producing subtenanean zone, monitoring the operating 

15 tempwatures, pressures, and How rates within one or more of the perfbrated tubutars, 
and cleaning materieils from ttw radial passages of at least one of the perfbrated 
tubulare by liirther radid expansion of the perfbrated tubuiars with^ 

A system for isolating a first sut)tenanean zone from a second subterranean zone in a 
20 weilbore has also been described that includes means for positioning one or mcKe solid 
tubuiars within the weilbore, the solid tubuiars traversing the first subtenanean zone, 
means for positioning one or more perfected tubuiars within the weBbore each 
indudhng one or more radial passages, the perfbrated tubuiars traversing the second 
subtenanean zone, means for radiaily expanding at least «ne of tl^ solid tubutars and 
25 perfbratad tubuiars within the weilbore, means for fiuidiciy coupling the perfbrated 
tubuisrs and the solid tubuiars, rneans for preventing the passive of fluids ftom the first 
subtemanean ^Nfe to the second subterranean zone within the weflbore exiemel to the 
solid tubuiars and perforated tubuiars, and means fbr cleaning materials from the radial 
pessages of at least one of the perforated tubuiars by further rsdial expansion of the 
30 perforated tubuiars within the weilbore. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that Includes 
nieans for positioning one or more solid tubuiars within the weilbore. means fbr 
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positioning one or more perforated tubulars within the welllaore each including one or 
niore radial passages, the perforated tubulars traversing the producing subtenranean 
zone, means for radially expanding at least one of the solid tutHilars and the performed 
tubulars within the welibore, means for fluldlcly coupling the solid tubulars with the 

5 casing, means for fluidiciy coupling the perforated tubulars with the solid tubulars, 
rineans for fluidiciy isolating the producing subterranean zone from at least one other 
sublenanean zone within the welibore, means for fluididy coupling at least one of the 
perforated tubulars with the producing subtsrrBnean zone, and means for cleaning 
materia from the radial passages of at least one of the perforated tiibulars by further 

10 radteri expansion of the perforated tubulars within the welibore. 

Mttiough illustrative embodiments <rf the invention have been shown and described, a 
wide range of modMcation, changes and sulDstltution is contemplated in the foregoing 
disclosure. In some instdnoes. some features of the present inventton may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended daims be construed broadly and In a manner consistent 
with the scope of the Invention. 
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CLAtMS 

1. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

5 positioning one or more solid tubulars within the wedbore. the solid tubuiars 

traversing the first subterranean zona; 

posittonfng one or more perforated tubulars each incliKling one or more radial 
passages \Mthin the wellbore, the perforated tubuiars traversing the second 
subterranean zone; 

10 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubuiars and the primary solid tubuiars; 
preventing the pmsage of fhiids from the first subterranean zone to the second 
subtenanean zone within the wetlbore external to the primary solid tubtdars and 
15 perforated tubutlars; 

sealing off an annular region within at toast one of the perforated tubulars; and 
injecUng a harden^te fluidic sealing material into the sealed annular regions of 
ttie perforated tutnjiars to seal off at teasi some of the radial.passages of the perforated 
tubuters. 

20 

2. A method of extracting materials from a producing subterranem zone in a 
weilbore, at least a portion of the wellbore including a casing, comprishg; 

positioning one or more solid tubulars ^thin the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
25 passages within the wellbore* the perforated tubulars traversing the producing 
subtenraneanzone; 

radially expanding at least one of the solid tubuiars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
30 fluidicly coupling the perforated ttdxiters with the solid tubulars; 

fluidicly Isoiaiting the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subtenanean zone; 
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sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenable fluldic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 

tubulars. 

5 

3. A system for isolating a first subterranean zone from a second sufatenanean 
zone in a welbore, comprising: 

means for positiortfng one or more soM tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
10 rmans for, positioning one or morf perforated tubulars each including one or 

more radial passages within the weHbore, the perforated tubulars traversing the seomd 
sulyterranean zone; 

means for tadiatty expanding at least one of the solid tubulars and perforated 
tubujars within the wellbore; 
15 means for fluidlcly coupling the perfbrated tubidars and the solid tubulars: 

means for preventing the passage of fluids from the ffrst subienanean zone to 
the second subterranean zorie within the wellbors extennal to the primary sofid tubulars 
and perfbrated tutMjIars; 

means for sealing off an annular region within at least one of the perforated 
20 tubulars; and 

means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulate. 

25 ' 4. A system for extracting rnateriais from a producing subterranean zone in a 
weilbore, at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars within this welibore; 

means for positioning one or more prnforated tubulars each including one or 
more radial passages within the weifobre, the perforated tubulars traversbig the 
30 producing subterranean zone; 

means for radially expanding at least one of the soHd taibulars and the 
perforated tubulars within the welibore; 

means for fluldiciy coupling the stfid tubulars with the casing; 

means for fluididy coi4)ling the perforated tid!)ulars with the solid tubutars; 
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means for fluidiciy Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidiciy coupling at least one of the perforated tubiriais with the 
producing subterranean zone; 
5 means for sealing off an ainuiar region within at least one of the perforated 

tubulars;and 

means for injecting a hardanable fiuidic sealing material into the sealed annular 
regions of the perforated tubulars to sead off at least some of the radial passages of the 
perforated tutnilars. 
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1, An apparatus, comprising: 

a zonal isolation assembly oonnprising: 

one or more solid tubular members, each solid tubular member including one or . 
5 more external seals; 

one or more perforated tubular membeis coupled to the solid tubiter members; 
one or more flow control valves operably coupled to the perform 
GontrolBng the flow of fluldic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 - perforated tubular menribers for monitoring the operattng temperature within the 
peribrated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular membere for monitoring the operating pressure within the perforated 
tubular members; and 

iS one or mc»ne flow sensors operably coupled to one or mora of the perforated 

tubular members' for monitoring the operating flow rate within the perforated tubular 
members; afKi 

a shoe coupled to the zor^l isdation assembly; and 

a controller operably coupled to the flow contrcd valves, the temperatiffB 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controHing the operation of the flow control valves; 

wherein at least one of the solid tubular members and ttie perforated tubular 
menrters are formed by a radial expansion process performed within the wellbora. 

25 2. A method of Isolatihg a flrst subterrariean zone from a second subtonranem 
zone in a welB)ora, comprising: 

positioning one or mora soBd tubulara withih the wellbora, the solid tubutars 
traversing the flrst subtenranean zone; 

positioning one or more perforated tubulara within the wettbore, the perfmted 
30 tid)ulars traversing the second subterranean zone; 

radially expanding at least one of the primary, solid, tubulara and perforated 
tubulars within the welibore; 

fluldidy coupling the perforated tii^lara and the solid tubulara; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tutnilars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontroiling the flow of fluldic materials thropgh the perforated tillers* as a 

fundion of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean 2X>ne in a 
4 wellbore, at least a portion of the wellbore including a casing, comprising; 

10 posMordng one or more solid tubulars wittiin the wellbore; 

positiontag one or more perforated tubulars wHhln the wellbore, the perforated 
tubulars traversing the producing subterranean sone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 flufdidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the (mducing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more d the perforated tidxilars; and 

controlling the flow of fluldic materials through the perforated tubulars as a 
function of the rhonitored openarHng temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a welbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the sdid 
tubulars traversing the ftst subterranean zone; 
30 means for positioning one or more perforated tubidars within the wellborSt the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubuters and the sdid tubuters; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weltbore extemat to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlHng the flow of fluidio materials through the perforated tubulars 
as a funcHori of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials; from a produdng subterranean zone in a 
10 wellbore, at least a porGon of the wellbore Including a casing, comprising; 

means for positioning cm or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars wRhin the welibore, the 
perftxated tubulars traversing the producing subterranean ^e; 

means for radially expanding at least , one of the solid tubulars and the 
IS perforated 

tubulars within the wellbore; 

means for fluldldy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluldidy Isolating the produdng subterranean zone from at least one 
20 othersid>tenaneanzone within the wellbore; 

means for fluldidy coupling at i^ast one of the perforated tubulars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or irKxe of the perforated tubulars; ani 
25 means for controlling the flow of fluidlc materials through the perforated tubulars 

as a function of the monitored operating temperatures, prassures, and flow rates. 

6. An apparatus, comprisirig: 

a zonal isolation assembly conqsrising: 
30 one or more solid tubular Irombers, each solid tubular member induding one or 

mora extemal seals; 

one ex- more perforated tubular members each induding radial passages 
coupled to the soHd tubular members; and 

one or more solid titular liners coupled to the interior surfaces of one or more 
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of ttw perforated tubular members for sealirtg at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of ttve scriid tubular members and the perforated tubular 
5 merribens are formed by a radial expansion process perfonrod within the weilbors; and 
wherein the solid tubular liners are fomied by a radial expansion prooess 
performed within the weilbore. 

7. A method of Isolating a first subterranean zone fiom a second subterranean 
10 zone in a weilb(m, comprising: 

posWoning one or more soBd tubuiars within the welbore, the solid tubulars 
traversing the first subtenanean zone; 

posHiorring one or more perfbrated tubulars each Including one or more radial 
passages within the weK>ore, the perforated tubulars traversing the secor)d 
15 subterranean zone; 

radial^ expanding af least one of the splid tubulars . and perforated tubulars 
v^tntheweRbore; 

fhjidiciy coupling the perforated tubuifirs and the primary send tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the weilbore external to the primary solid tubuiars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
. the perfoiated tubulars; and 

radially expanding and plasticalty defbrmir^ the solid tubular liners within the 
25 ' interior of one or more of the perfbrated tubulars to fluldicly seal at least some of the 
fadal passages of the perforated tubulars. 

8. A method of extracting materials from a fHoducing subterranean zone in a 
wellborBi at least a portion of the weilbore Including a casing, comprising; 

30 positioning one ormore solid tubulars within Ifie weilbore; 

' positioning one or more perforated tubuiare eadi including one or more radial 
passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wetlbore; 

fluididy coupling the solid tubulars with the casing; 

fluldidy coupflng the perforated tubulars with the solid tubulars; 
5 fluididy Isolating the produdng subterranean zone from at least one other 

subterranean zone wiftin the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone; 

positioning one or more soHd tubular Rners within the interior of one or more of 
10 - the perforated tubulars; and 

radially expanding and piasHcaily defonmlng the soDd tubular Dners within ttie 
hterior of one or more of the perforated tubulars to fluididy seal at least some of th& 
radial passages of the perforated tubCilars. 

15 9. A system for isolating a first subterranean rane from a second subterranean 
zone In a wellbore, oomprislr^: 

means for positioning one or more sdid tubulars within the weiibore, the solid 
tubulars traversing the first subterranean zone; 

means for positionirig .one or more perforated tutnilars each deluding one or 
20 more radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first si^rranean zone to 

the second subtenanean zone within the welibore external to the prims^y solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners wittiin the interior of oiie 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically defomting me soHd tubular lln«rs 

within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubidars. 
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10. A system for extracting rraterisris from a producing subterraneart zone in a 
weHbore, at least a portion of the weltbore including a casing, comprising; 

means tor positioning one or rmire solid tubulars within the weHtxNre; 

means for positioning one. or more perforated tubulars ea^ including one or 
5 more radial passages within the' wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

meaf)s Ibrfluidicly ooupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubidars with the solid tubulars; 

means for flukUdy isolating the producing subtenanean zone from at least one 
other subtenranean zone within the wellbore; 

means for fluidBcly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
15 rmans for positioning one or nriore solid tubular Oners within the interior of one 

or more of the perfcHated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior cf one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tutMitars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external siedls; 

25 . one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

a sealing material coupled to at least some of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isolation aseembly. 

30 

12. A method of isolating a first subterranean zone from a second subtenanean 
zone In a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the . perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the welB)ore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of'fluids from the fnt subterranean zone to the second 
subterranean zone within the weBbore external to the primary solid tubulars and 
perforated tubulars; 

1 0 sealing off an annular region wNMn at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the racfial passages of the perfcvated 
tubulars. 

15 13. A method of extracthfig materials from a producing subterranean zone in a 
weltt)ore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the weilbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within Vtm wellbora. the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wtthin the wellbore; 

fluldicty coupling the solid tubulars with the casing; 
fluidicly ooupling the perforated tubulars with me solid tubulars; 
25 fluidicly isolaUng the producing subterranean zone from at least one other 

si^tmranean rorie within the weDI)ore; 

fluididy ooupRng at least one of the perforated tubulars with the prDdudng 
subterranean jxme; 

seaflng off an annular region within at least one of the perforated tubulas; and 
30 injecting a hardenat>te fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial paissages of the perforated 
tulHJters. 
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14. A system for isolating a first subtetranedn zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the sofid 
tulHilars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each hdud^ one or 

more radial passages within the weilbore, the perfcrated tubulars traversing the second 
subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weHbore; 
10 nraans for fluidlcly coupling the perfimtedbbul^ 

means for preventing the passage of flukte from the first subterranean zone to 
the second subterranean zone within the weilbore extemal to the prirrary soHd tubulars 
and perforated tubulars; 

(means for seaHng off an annular region wtthln at least cm of the perforated 
15 tutMJlars; and 

means for injecting a herdenable fluidic sealing rraterial into the sealed annular 
regions of the perforated, tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extractir^g materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing. coiTV>rising; 
means for positioning one or nriore solid tubulars within the Weilbore; 
means for positioning one or more perforated tubulars each Indudbng one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
25 ' producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars withiri the weHbore; 

means fm* fluidlciy coupling the solid tubulsra with the casing; 
means for fluidlciy coupling the perforated tiri^ns witti the sold tubulars; 
30 means for fluididy Isolating the producing subtenanean zone from at least one 

other subterranean zone within the weilbore; 

means for fluidlciy coupling at least one of the perforated tubulars with the 
producing subtenanean zone; 
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means for seating off an annular region wittiin at least one of the perforated 
tubuiarsiand 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a weilbore that traverses a 
subterranean formation, comprising: 
10 ' one or more solid tubular memberSp each solid tubular member bidudlng one or 

more external seals; 

one or mors perforated tubular members ooupled to the solid tubular membeii; 

and 

a shoe coupled to the zbriat Isolation assemt)ly; 
15 wherein at least one of flie solid tubular members and the perforated tubular 

members are ftimned by a radial expansion process perftmned within the weilbore; and 

wherein at least one of the perforated tubular menrters are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of daim 16, wherein the perforated tubular members that are 
radially expanded into intlniate contact with the subterranean formation compress the 
subterranean fomnation. 

18. A method of isolating a first subtenanean zone from a second subtenarwan 
25 zone In a weilbore, comprising: 

positioning one or rnpra soHd tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone; 

posHior^ one or tnovB perforated tubulars within the weilbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expandbig at least one of the primary soUd tubulars and perforated 
tubulars within 0te wdlbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subtenanean zone; 
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fluididy coupling the perforated tubulara and the solid tubulars; and 

preventing the p^sage of fluids from the first subterranean zone to the second 

suMenanean zone wHhin the welibm external to the solid tubulars and perforated 

tubulars. 

5 • 

19. The method of dalm 18, wheiBln the perforated tubulars that are radially 
expanded into inttmate oontad with the second subterrariean 2one compress the 
seoond subterranean zone. 

10 20. The method of daim 18, further comprising vibrerting the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the seoond subterranean 
zone. 

21. The method of daim 18, further comprising vibrating the seoond subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate oontad with the seoond subterranean zone. 

2Z The metlKXj of claim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 
20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A method of extracting materials frcxn a produdng subterranean zone In a 
wellbore, at teasl a portion of the welbore Indudihg a casing, comprising; 
25 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subtenraneanzone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the welibore; 

radially expandng at least one of the perforated tubulars into intimate contact 
with the producing subterranean zone; 

fluididy coupling the solid tubulars with the casing; 

fluididy oouplihg the perforated tubulars with the sdid tubulars; 
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fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the welltx>re; and 

fiuidicly ooupiing at least one of the perforated tubulars with the prodiK:tng 
subterranean zorte. 

5 

24. The method of daim 23, wherein the perforated tubulars that are! radially 
expanded into intimate contact with tfie producing subtennanean zone compress the 
producing subterranean zanB, 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. The method of daim 23» further comprising vibrating Itie producing 
15 subterrmean zone to dean the radial passages of the perforated tubulars tiiat are 
radialty expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an imputeiye load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from Hrie produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

25 means for posttionir>g one or more solid tubulars within the wellbore, the solid 

tubulars fraversing the first subtenranean zone; 

means for positioning one or mora r>ert6rated tubulars within the wellbore each 
indudir^ one or more radial passages, the perforated tubujars traversing the second 
subtenanean zone; 

30 means for racfiaity expanding at least one of the solid tubulars and perforated 

tubulars within the wetibore; 

means for radially e3(pandiiig at least one of the perforated tubulars Into Intimate 
contad with the second siAtenranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subten^nean zone to 
the second sut>t6rranean zone virithin the wBlltK)re external to the sdfid tubulars and 
perforated faibulars. 

5 29. The system of daim 28» wherein the means for radially expanding at least one 
of the pertbiated tubulars into intimate oorrtad with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of claim 28, further comprising means for vibrating the second 
10 subterranean zone to tncrease the rate of reoovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 20, further comprising means for vibrating the second 
subterranean zone to deah the radial passages of the perforated tubulars that are 

15 radially expanded Into infimale contact with the second subterranean zone. 

32. The system of daim 28, further comprteing means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of reoovery of hydrocart)ons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subten^anean zone in a 
wallbore, at least a portion of the wellbore Induding a casing, oomprising; 

nmns for positioning one or more soHd tubulars within ttie vv^^ 
25 nrieans for positioning one or more perforated tubidars within th^ 

inchiding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radidly expanding at teast one of the perforated tubulars into intimate 

contact with the produdng subterranean zone; 

means for ftuididy coupling tiie solid tubulars with the casing; 

nrieans for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producfar^g subterranean zone froni at least one 
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other subterranean.zone within the weflbore; and 

medns for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The eystem of dalm 33, wherein the means fDr radially expanding at least one 
of ttie perforated tubulars into intimate contact with the producing subterranean zone 
comprises nwans for compressing the producing subterranean zone. 

35. The system of dalm 33, further comprising means for vibrathg the produdng 
10 * subienranean zone to increase the rate of reoo^ry of hydrocarbons fro 

subterranean zone. 

36. The system of claim 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

IS radially expanded into intimate contact with the producing sutitenanean zone. 

37. The system of dalm 33, furtlier comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
l^udng subten^nean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fonnaHon and Includes a perforated wellbore casing, comprising: 
K one or more solid tubular memt)ers, each solid tubular memt)er including cm or 

more external seals; 

one or more perforated tubular members qoUpled to the solid tubular msmbers; 

and 

a shoe coupled to the unal isolation assembly; 
30 wherein at least one of the sdid tubuleu* members and the perforated tubular 

membeiB are fonned by a radial expansion process perfbnmed wttMA the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into Inttmate contact with the perforated wellbore casing. 
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39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded Into Intimate contact with the perforated casing compress the 
subterranean fomnatlon. 

5 40. A method of isolating a first subterranean zone from a second subterranean 

zone In a wellbore that Includes a perforated casing that traverse the second 

subterranean zone, comprising: 

positioning one or more solid tubutars witNn the wellbore, the solid tubulars 

liavefsing the first subterranean zone; 
10 positioning one or niore perforated tubulars within the wellbore each including 

one or more radial passages, the perfbrated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the welit>ore; 
15 radially expmding at least one- of ttie perforated tubulars Into intimate contact 

wHh the perfbrated casing; 

fluidicly oouplh^g the perforated tubulars and the solid t^^ 
preventing the passage of fluids from the first subtenraneah zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulm. 

41. The method of claim 40, wherein ttie perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, further comprising vibratihg the second subterranean 
zone to Increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40. further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
hfito intimate contact with the perforated casing. 

44. The method of dam 40, fiHlher comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartxms from the second subterranean 
zone. 

5 45. A method of extracting nnaterfals from a producing suMerraneen 2X>he in a 
welltxire, at least a portion of the \ivellbore Including a casing and a perforated casing 
that traverses the producing sut>tenanean 2one« dompri^ig; 

position^ one or more solid \ubu\m within the wetlt)ore; 
positioning one or more perforated tul)ulars within the wellbora eiach including 
10 one or more radial passages, the perforated tutmlars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tiriOutars 
within the weltoore; 

radially expanding at least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
. fluididy isolating the produdng subtenanean zone from at least one other 
subterranean zone within the welibore; and 
20 nuididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intinrmte contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of daim 45. fi^r comprising vibrating the produdng 
sut>terranean zone to increase the rate of recovery of hydrocartx)ns from the produdng 
subtenanean zone. 

30 

48. The method of daim 45. fitfther comprising vibrating the produdng 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate conted with the perforated casing. 
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49. The method of daim 45. further oomprising apf^ng an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrixartxMis from ttie producing 
sutrterranean zone. 

5 

50. A system for isolating a first sut)terranean rone from a second sutrterrariean 
zone in a wellt>ore that includes a perforated casing that traverses the second 
sukiterranean zone, oomprising: 

means for posttioDlng one or more solid tubulars within the weHbore, the soBd 
10. tajbulars traversing the first subterranean zone; 

nrtearis for posltiorring one or more perfr)rated tubulars withfr^ 
friduding one or more radial passages, the perforated tubulars traversing the seoohd 
subterranean zone; 

means for radially expanding at toast one of the solid tubulars and perforated 
IS tubulars within the welibore; 

means for radially expanding at least one of the perforated tid>ulafB into inttmate 
contact witti the perforated casing; 

means for fluidlcly coupling the perforated tubulars and the solid tubulars; and 
means for preventing, the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, wherain the means for radially expanding at least one 
of the perforated tububrs into fritlrnaie contact ^th the perforated casing comprises 

2S means for conq>ressing the second subterranean zone. 

52. The system of claim 50, fittther comprising rneans for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons frtm the second 
subtenanean zone. 

30 

53. The system of claim 50. frjfther comprising nnans for vibrating the siaoond 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing. 
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54. The system of daim 50» further comprising means for applying an impulsive 
load to the perforated tubulars tiiat are radially expanded into Intimate contact With the 
perforated casing to increase the rate of recovery of hydrocaft>on$ from the secortd . 
subterranean zona 

5 

55. A system for extracting materials from a producing subtenanean mne in a 
weDbore, at least a portion of. the weUbbre including a casing and a perforated casing 
that traverses the producing subterranean zone, oompriaing; 

means far positioning one or more solid tubulars within the wellbore; 
1 0 means fbr positioning one or more perforated tutiulars witNn the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perfbrat^ tubutetfs within the welltK)re; 
15 means for radially expanding at least one of tfie perforated tubulars into intiWiate 

contact witti the perforated casing; 

means fbrfluidicly opuplir^g the solid tubulars with the casing; 

means fbrfluidlciy coupHng the perforated tubulars with the solid tubulars; 

means for fluldicly isolating the producing subterranean zone from at least one 
20 other subtenanean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subtenanean zone. 

56. The system of daim 55, wheraln the means for radially expariding at least one 
25 of ttie perforated tubulars into Intimate contact with \he perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate obntad with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocark)ons from the producing 
5 subtenranean zone. 

60* An apparatus, comprising: 

a zonal isolation assembly comprising; . 

one or more solid tubular members, each solid tubular member Including one or 
10 more extem&ri seals; 

one or more perfbrated tiidtHJiar menobers each bidudbig radial passages 
coupled to ttie solid tubular members; and 

one or more perforated tubular finers each including one or more radial 
passages coupled to the interior surfaces of one or more of ttie perfbrated tubular 
15 • members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and ttie perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein ttie perforated tubular liners are fbnned by a radial expansion process 
20 performed within ttie wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellt>orBp comprising: 

positioning one or more solid tubulms wittiln ttie wellbore, the solid tubulars 
25 traversing the first subterrarjean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages wittiln ttie wellbore, ttie perfbrated tubulars traversing ttie second 
subterranean zone; 

radially expmding at least one of ttie solid tubulars and perforated tubulars 
30 wHhin the welttxsre; 

fluldidy coupling ttie peribrated tubulars and ttie primary solid tubulars; 

preventing the passage of fluids flrom ttie first subterranean zone to ttie second 
subterranean zone wittiln ttie wellbore external to ttie primary soBd tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tutHilars; and 

radially expanding and plastically defomning the perforated tubular liners within 
the interior of one or more of the perforated tutMJiars. . 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weHbore; 

positiontng one ormore perforated tubulars each including One or more radial 
10 passages within the weflbore, the perforated tubulars traversing the producing 
kubtmanean zone; 

radidly expanding at least one of Oie solid tubulars and the perforated tubulars 
wttMn the wellbore; 

fMdidy ooi4)Png the solid tubulara with the casing; 
IS fluididy coupling the perforated tubulars with the solid tubulars; 

flukilcly isolating the producing sublenBnean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or mora perforated tubular Mners within the interior of one or 

more Of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perform tubulars. 

25 63. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore, compiling: 

means for positioning one or more solid tubulara within the wellbore, the solid 
tubudais traversing the first subterranean zcw; 

means for positioning one or mora perforated tubulara each induding one or 
30 mora radial passages within the wellbore. the perforated tubulara traveraing the second 
subterranean zone; 

means for radially expanding al least one of the solid tubulars and perforated 
tubulsffs wittiln the wettxxe; 

means for fluidtely coupfing the perforated tubulars and the soHd tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
5 one or nnore of the perforated tubulars; and 

means for radially expanding and plastically (Mbmilng ttie perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
10 - • wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

nrteans for positioning one or more perforated tubulars each including one or 
more radial passages v^ln the Wellbore, the perforated tubuiare traversing tt)e 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the vi^llbore; 

means for fluidlcly coupling the solid tubulars with the casing; 

mreans for fluidiciy coupling the perforated tubulata v^th the solid tubulars; 

rrieans for fluidlcty isolating the producing subterranean zona from at least one 
20 o^rsubtenanean zone within the wellbore; 

means for flukficty coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular llnera within tire interior of 
one ormoreofthe perforated tubulars; and 
25 meens for radially expanding and piasticaily deforming the perforated tubular 

liners within the interior of one or more of the perforated tutHJiars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more soDd tubular members, each solid tubular menriber Including one or 

mora extennal seals; 

two or nrtore perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or wore one-way valves for controilabty fluidiciy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isoldtlon assembly; 

wherein at lea$t one of the soBd tajbtdar members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

S 

66. A method of isolating a first subtenranean »ne from a second subterranean 
zone having a plurality of producing zones In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 
10 positioning two or rncrn perforated tubuiars each induding on^ 

passages within the wellbore. thQ perforated tubulars traversing the second 
suMenanean zone; 

radially expanding at least orie of the solid tubulars and perforated tubulars 
wRhintheweUbpre; * . 
15 fluididy coupling the perforated tubulars and the (xlmary solid tubutars; 

preventing ttie passage of fluids from the first subterranean zone to the second 
subterranean zone v^in the wellbore external to the primary solid tubulars and 
p^fbrated tubulars; and 

preventing fluids from passing from or>e of the producing zones that has x)ot 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a weHbore having a plurality of prod^ 
subterranean zones, at least a portion of the wellbore Including a casing, comprising; 

posiUoning one or more solid tubulars within the wellbore;. 
25 penning two or more perforated tubulars each Including one or more radial 

passages within the wellbore. the perforated tubulcro traversing the producing 
subtenanean zones; 

radially expanding at least one of the soHd tubUlars and the perforated tubulars 
within the wellborB; 
30 fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perform tubulars with the soHd tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
sutitenanean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

prevmttng fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has t>een depleted. 



5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a pluraDty of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean rone; 

means for positioning one or more perforated tubulars each Including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
sublenanean zone; 

means for radidly expanding at least one of the solid tubulars and perforated 
tububrs witttin the wellbore; 

means for fluidldy coupAng the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subtenanean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and peff(»ated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 mesms for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones In a weDbore, at least a portion of thewellbore including a casing, comprising; 
25 means for positior^ one or more solid tubulars within the wellbore; 

means for positioning one or more prorated tubulars each including one or 
more radial passages within the wellbore, tte perforated tubulars traversing the 
producing subterranean zones; 

means for ladiaily expanding at least one of the solid tubulars and the 
30 perfbraied tubulars wimin the wellbore; 

means for fludicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars viMh the solid tubulars; 

means for fliAllcly isolating the producing subterranean zone from at least one 
other subterranean zone within the weKtiore; 
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means for fluldicly coupling at least one of the perforated tubutars with the 
producing sutrterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars: and 

means for preventing fhjids from passing from one of the producing zones ttat 
has not been depleted to oneof ttie pnxtudrig zones that has been depleted. 

70. An apparatus for extracting geothennal energy from a subterranean formation 
containing a source of geolhermal energy, comprising: 

a zonal isolation assembly positioned within ttie subterranean fbnnation, 
oompridng: . 

. one or more solid tubular members, each solid tubular memi>er including one or 
more external seals; 

one or ntore perforated tubular members each Including radial passages 
coupled to the soBd tubiHar members; and 

one or more perforated tubular liners each including one or mors radial 
passages coupled to the interior surfaoes of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the welibore. 

71. A method of Isolating a first subterranean zone from a second subterranean 
zone including a source of geothennal energy in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or rtiore perfbrated tubulars each including one or more radial 
passages within the welibore, the perfbrated tubulars traversing the second 
subterranean zone; 

radially e)$pandlng at least orie of the solid tubulars and perforated tubulars 
within the welibore; 

fluldidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the ftst subterranean zone to the second 
subterranean zone Mrithin the welibore external to ttvs primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the Interior of one or 
nK>re of the perforated tubulars; and 

radially expandir^g and plastically deforming the peiforated tubular liners within 
5 the interior of one ornnorB of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geolhennai 
zone in a weHbore. at least a portion of the wetlbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 < positioning one or nme perforated tubulars each inchjding one or more radial 
passages within the vvellbore, the perforated tubulars traversing the sublananean 
geothermal zone; 

radially expandir^ at least one of the solid tubulars and the perforated tut)ulars 
within the wellbore; 
15 fluidldy coupling the solid tubulars with me casing; 

fluidiciy cbupKng the perforateci tubulars with the solid tubulars; 
fluididy isolating the sutrterranean geothermal zone from at least one other 
sid>terranean zone within the wellbore; and 

fluididy coupling at least die of the perforated tubulars with the, subterranean 
20 geothemfialzone. 

73. A system for isolating a first subten^nean zone from a second geothermal 
subtenanean zone In a wellbore. conr^rising: 

nneans for positioning one or rhore solid tubulars within the wellbore, the solid 
25 tubulars traversing the first sublenranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wenbore, the perforated tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and this solid tubulars; mi 

means for preventing the passage of fluids from the first subterranean s>ne to 
the second geothenmal subterranean zone within the wellbore external to the p^rimary 
solid tubulars and perforated tubulars. . 
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74. A systom for extracting geothermal eneigy from a subterranean geothenmal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

' means for positioning one or iTKjrasoRdtutMiars within the we1ft)ore; 

mearw for positionfttg one or more peffoialed tubulars each including one or 
more radial passages within ttw weittwre, the perforated tubulars traversing the 
subterranean geothennai zone; 

means for radially expandng at least one of the solid tubutars and the 
perfbrated tubulars within the weObOre; 

nteans for fluldidy coupling the solid tubulars with the casing; 

means for flindldy coupling the perforated tubulars with the said ftibulars; 

means for fiuididy isolating the subtenanean geotlwrmal zone from at least one 
other subterranean zone witMn the waiiborB; end 

means for fiuididy obupUng at least one of the perforated tubulars with the 
subtenanean geottWMrmal zone. 

75. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seats; 

one or nrK>re perTorated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 

wherein the radid passage of at least one of ttte perforated tubular merrdiers 
ara cleaned by further radial expansion of me perforated tubular members within the 
wellbora. 

76. A method of Isolating a first subterrmean zone from a second sid)terranean 
zone In a wellbore, comprising: 

positioning one or more soGd tubulars within the wellbore, the solid tubulars 
traversing the first subterranem zone; 
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positioning one or more perforated tubulats within the welltxxe each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the primaiy solid tubulars and perforated 
5 tubulars within the wellbore; . 

flutdldy ooMpltng the perforated hibulars and the sdid tubulare; 

preventing the passage of fluids fifom the first suUenanean 2X)ne to the secorKl 
subterranean zone witNn the wellbore external to the solid tubulars and perforated 
tubutars;and 

10 deaning rnaterials frorn the radial passages gI at te 

tut)ulars by further radial expansion of the perfbrated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore includbig a casing, comprising; 

1 5 positioning one or more sofid tubulars witNn the wellbore; 

positioning one or more perforated tubulars within the wellt>bre each including 
one or more radial passages, the perforetad tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubutars with the solid tubu^^ 
fluididy isdaflng the produdng subtenanean zone from at teast one other 
subterranean zone within the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with the produdng 

subtenanean zone; 

monitoring the operating temperatures pressures, and flow rates within one or 
more of the perforated tubulars; and . 

cleaning matertels from the radial passages of at least one of ttie perfbrated 
30 tubulars by further radial expanston of the perfbrated tubutars within the wellbore. 

78. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 
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means for positioning one or moFB solid tubulars witinn the weiit)ore, the solici 
tubutars traversing the first subterranean zone; 

means for positioning one or niore perforated tut)ular8 within the weliboie each 
including one or more radial passages, the perforated tubulars traversing the seoond 
subterranean zone; 

mems for radially expanding at least one of the solid tubulars and perforated 
tubulars witMn the wellbore: 

means for fluididy coupling the perforated tubulars and the solid tobulars; 

means for ^mventlng the passage of fluids frorh the first suliterranean zonA to 
the second subterranean zone vvithin the weilbore external to Hie sold tudHriars and 
perfbratod tubulars; and 

means for cteaning materials from the radial passages of at least one of the 
perforated tubulwi by further radial wcpansion of the perforated tubulars within the 
welibore. 

79. A system for extracting matertels from a producing subterranean vk)b in a 
weHbore, at least a portico of the welBNMre including a casing, conrpridng; 

means for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at teast one of the soTid tubulars and the 
perforated tubulars wMiln the welibore; 

means for fluldicly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubutars with the solid tubulars; 

means for fluididy isdating the pirodudng subterranean zone from at least one 
other subterranean zone within the welibore; 

means for fluidicty coupling at least one of the perforated tubidars with the 
producfefig subterranean zone; and 

means for dearibftg materials from the radat passages of at least one of the 
perfoiated tubulars by further radial expansion of the perfbrated tidujlars wHMn ttte 
•weflbore. 
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